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A4

RaDIO EL.UIPMENT.,

Songera 1 ..

The rodio sots used in the aircraft will provide two~wa:
mdmtolephau und radiotelegraph comminication batwoen air-
craft in flight and between aircraft and aerodrome stations. I
sing theeo sots tho airoraft my be load by broedcasting et:timme,
and 80 approach the home bass, Tt can determine exact altituds
above the gromd, it also cal land on asrodromes without exter-
DAl visibility. Tho redlo sets anower with codes sutometicalls
t§ interrogations of identification atations; They enutle beu»
tarding during instrucant flight conditions. Those sets proviie

‘ H talghone commriostica botwean crow pemders too.
To meot all theso requiremcnts, ‘the aircraft is equippe
with following rodio sete /Fig. 1/,
~ : 1s 1daisen Rodio Set RSB-5
< 2. Comnord Radioc Set HSIU-IM
3+ Redio~Compaps ARK-S
7 . 4. Radio-Altimetor for low ailutudu V.2
| 5. Rn.aao-.uumtor for high altitudes RV-20
! ) , o Indtromont landing onuipmant tonsisting of:

&/ localizer recoiver KRP-F '

b/ glide-path recoiver GRP-2

"¢/ markor beacon rocaiving squipmont MEP-48 P

&/ &istence mossuring equipment SD-)

o Airboma radar rosponder 8RO

8, Blina boubing a navigation equipment PSPN.M
9. Gmnucat_:ion systoa type SPY-5
10, "Biren 2v,

et e b,
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To_Fify No ): Diagrem of location of the redio equipment.

1/- H.f. blocks /BP-2/ and /BP-3/ of the /PSB-5/, 2/- the power
element /RSB-5/, 3/- the antenno element /RSB-5/, 4/- control
desk /RSB-5/, 5/= current indicater /RSB-5/, 6/- rcceiver /USE/
/BSB-5/, 7/= converter /aU-11 .!/ /RSB-5/, 8/- transmitter
/RSIU-3/, 9/- raceiver /RSIU-3/, 10/- antenne /aSHS/ /RSIV-3/,
11/~ regtifier /RSIU-3/, 12/- control desk,/RSIU-3/, 13/- na=-
vigator 8 gontrol desk /ARK-5/, 14/- pilot’s cqntrol desk /ARK-3.".
i5/- pilot s indicutor /4ARK-~5/, 16/- navigatoer's indicater i
/iRK-5/, 17/~ antenna /aRK-5/, 18/~ frome inside fuscloge /ARK-5,
19/~ roceiver /ARK-5/, 20/- transceiver /RV-2/, 21/- converter
/RU-114M/ /RV-2/, 22/- antenna /RV-2/, 23/- indicator /RN=2/,
24/~ tronaceiver /RY-10/, 25/- indicator /RV-10/, 26/- antogna
/RV-10/, 27/- pilot’s teie hone set /SPU-5/, 28/- navigator'r
telephone set /SPU-5/, 29/2 gunner s telephone set /SPU-5/,
30/~ emplifier /SPU=-5/, 31/=- converter /RU-11 AM/ /SPU-5/,
32/- transceiver /SRO/, 33/- emtenna /SRO/, 34/- code board
/SR0/, 35/- dctonator button /SRO/, 36/~ imertia switch /SRO/,
3/~ ontenna /MiP-48p/, 38/- receiver AMRP-48p/, 39/- glida
path receiver /GRP-2/, 40/- localizer receiver /KRP-F/, 41/-
signalling block /MRP-48p/, 42/- control desk /AM-50/, 43/ in-
dicator /PSP-48/, 44/- glide path antenna, 45/- localizer an-
tenna, 46/- mtcﬂing device, 47/- indicator /SD-1/, 48/- ¢oan-
trol desk /SD-1/, 49/~ receiver /SD-1/, 50/- tronsmitter JSD-1/.
51/~ converter =250/ /SD-1/, 52/- antenuas /SD-1/, 53/= res-
ponder /PSBN-N/, 54/~ supply block /PSBN-M/, 55/- agimutha:
stobilization.block /PSBN-M/, 56/- equivalent of indicatar tu-
be -M/, 57/= PPI-tubc /PSEN-M/, 58/~ coiculator /PSEN-M/,
59/~ transmitter /PSBN-M/, 60/- board of sectorsea.rchin‘g‘ /PSBN-
</, 61/- antenna /PSBN-M/, 62/-- reverting relay /FSBN- /sy 63/~

_ converter control board /PéBN—n/, 64/~ converter Ma-1500K

o /PSEN-M/, 65/~ communicaticn block with /OPB-6GP/ /PSEN-M/,
67/- air suction /PSEN-M/, 68/- sight /OPB-6SP//PSEN-M/,
69/~ antennn /PSB-5/, .

L

fes

IRGR] e TSR

1. Liaison Rodio Sot RSB-5.

Ganegg;,
The radio-set RSB-5 /Fig. 2/, located in the aircraft :nd
Frovided with two-woy rodiotelephone and radio-telegraph com-

mmications betwveen aircraft and between ground stations ard

i oirerafts in flight. Rndio Set RSB-5 consists of tronsmitting
and recoiving equipment. The transmitting equipment consists of
two rodio-frequency units, one power unit with dynamotor RLK~3TI3.
antenna unit with crystal cnlibrator, remote control-box oand in-
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dicator. Tha receiving equipment compriscs raceiver US-5 wi-h
dynomotor RU-11AM. Tronsmitting equipment transmitts in fra.uen-
¢y romge from 2,15 MC to 123MC,

Roceiving equipment my recoiva signols in froequency r-nge
from 175 ke to 12 MC,
Two-wny radio-tolophone and radio-telaograph commumicitions
using this radioc saet are accomplished by the cir-gumer-radio
eporator, which alse carries out any ndjustmant of the radic
sot during tho f1ight,
Two-way radio-tolophone comsunication may be accomplished
also by the pilet. In its cockpit tho prass-to-transmitt button
/on the control colum/ ie situated and a chnnge—-ovar awitoh

T s A i b
Fig: No.2: D/;gg:; of connoction nnd locntion of the blocks

1/- H.f. blocks, 2/- powar olement with convort
er /RUK-
g;— :’c“ci:egrolmn}. #?’- cmtrg% dosk, 5/- tun indic-gixo)ra,/,
- /US=P ~ converter -11AM/ - ~through
insulator, 9/- amterma, ! Lona-
"Commnnd-Linison” / on the trim control pannel/. From the pi.
lot“s cockpit it is not possible to change the communicntien
fraquency .
Tho novigator 1s able only to liston tho communication,

Rodio Sot oporctes on DC-voltago supplied from olootricnl myetom
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+ to which it 1s connected through a circuit breaker AZS-50 loci-
j ted on the right hond panel of the air-gunner /radio-oper~tor.

All units of this radio scts are located in the gunner’s
compartment, ‘

Transmitter units are situated in hermetical gunner’s com
pertment on a support fixed to the 42nd frame of fuselags. Mour-
ting frame of units is positioned symetricelly and securad to thc
support by pins, Transmitter units are fixed to ths mounting ty
means of knurled nuts and Jugs and it is thorofore casy to ro-
move them. 'I‘ho front panels of unit are good accnacsible an: the
ground and during the flight.

LN Recolver US-P is located on the right table of the gunner/
radio oparator. To obtain a satisfactory control of adjusting

) Imobe, the receiver is declined 30 degrees from the aircreft
. axis. Recejver is fixed to & shock mouuting secured to the tab-
le. Power unlt is sccured to a support on the right hand aide
of the aircraft between the 42nd and 43rd fusclage frame.

! Antonna unit is located on the loft side of tho airerart
in the gumor‘’s compartement on the 42nd fuselage frame of: &
monting fixed to the support hy. means of pina,

Radio control box and antenna cwrent indicetor are locate:

on ths support on the left aiah of gunnor’s compartement en the
45th fuselage n‘am

Furthor in the gunner’s compartemont a pocket with tuning
tables and spare valves box is located.

Al units of radio-set are interconnected with doudls screcr
od cablos. Each cable is torminntod with a Plug cannocted %o cor.
rosponding aocl:ot of an othor rodio sct unit, To mmke the ax-
Ploitation osgy, cach soclnt is provided vith inscription to
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Fig. No.4:
-
Fig. No.s: '
which the pluss 1
aoMIre n
the support and
Contact sur 1
' O (Y s
* reliable cont.et botweon clamps and structure iws cable ahi.o e
honding purpos:. Unsatisfectory cantact with aireraft struct o
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increascs radio auturbancoa.

antenna element of liaicon radic got RSB-5 is & fix T-en-
tanna hanged with the antenna of ARK-5 between the fin and pilot s
cockpit /fuselage freme 11/, The length of effective part of antenme
1s 8,25 motres. A stgol lnce of 2 millimetres diametre is used for

3

the antenna, Tho upper part of anteana 1s fired to a epecizd hoék
@ the fin, To dtminish the ehocks in entenna during the l:nding
and other over-loadings, a spring emorticatar is inserted in the
effoctive part of entenna, Antonna is insulated using spocial in-~
lnlatm.. .

To provent icing of antemna during the flight, the antepna
insulator hes a specizl mstal cone /Fig.'Sl. A esteel luce of the
some type /2 mm dia./ 4s used for the anteuwna lead to th~ radic-
oparator’s compartomont. A ceremic insulator leading the sntemna
through the airc;aft surface is located on tha loft side of fuse-
lage /abova its axis/ botween the 39th and 40th fusclage frame.
Te provent icing of this ineulator, 2 special filtre-glnss pro-
tector is used /Fig.4/. The first insulator 1s comnected with the
hermatically sealed insulator of compartement using & bure zoppe:-
wire of 1,5 mn dia, Special ceramic bonds are strung on the wire.
Hoar tho 40th fusclage frame the antenna socured to the support
insulator, A plato'insulator /Fig.5/ 18 used to lead the amtennn
in-to tho gunner’s hermstical compartemont. Copper wire with co-
ramic beads and chlorvinil hose fixed to support insulators is
usad for antanna that leads in to the eabin,
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B
Transmitting equipment of linison radio sct,

Transmittor,

Tronsmitter of rodio set RSB-5 consists of two rodio-fre-
quency units BP-2 and BP-) /Fig. 7/. Schomatieally and construc-
tively the both units are alike, ench baeing a complete throo-
stage radio-frequancy gonerator. )

First stage is the matcr—oﬁcilhtor.

Socond stnge is the buffer circuit operating as an smplifi-
or ani frequency doubler, 3 '

Third stege is the output power amplifier. -

The radip-frequency unit contains also a rectifier for the i
output stage tuning indicator.

In the front panels of radio-frequency units are situaied
the tuning controls. '

In the centre of frunt panel there is located the rangs: so~
loctar sritch which owitches tho' buffer-stage coil and chenges in
the same time the numbers of tuning dial located Just above the
range selector switch, By turning the lmob "Frequency™ the scale
is turned and the frequency changod.

Aftor the frequency has boan adjusted, the frequency cuantrol
may be locked with a lock-ring under tha contrel knob, in tte
right lower edge of front panel, )

In the upper part of front pansl thore is lccated a kncb = 4
boaring inscription "Antena tuning®, This knmob moves an indictor
tuning the output circuit. The control knodb is locked by a wing
i mat
] .

From centre of panel to tho laft thare is control knob cal-
lad "Coupling coerse”, switching the fixed cepacitors of ocutput
eireuit.
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Fig.No 6: H.f. block of the radio station /RSB=5/,

1/~ measuring instrument, 2/- scale of the blogck, 3/- antowi.
tuning knob, 4/~ terminal /B/, 5/- switch /PR-PC/, ¢/- triu. -
eitter tuning knob, 7/~ bend switch, 8/- table of posi.ion:
ot knobs of hleck, 9/~ kay without fixed position, 1(/- hock,
11/~ exnct tuning knot, 1./- rough tuning knob, 13/- measu-
ring instrument switch,

3ellow this knob is tontrol knob called "Coupling finc*
lecking device of variable capacitor of output ecircuit angd
switeh of capraitor connected in parallel with the first,

In the upner right edge of front pancl there is lccuted
binding post vith insceription "B" for connecting the output rire
cuit to tha amtcenno unit, From the centre of the panel to the
rizht there is 1oented a tumbler switch PR-PS selecting eitier
+-rs1lel or serias connaction of output circuit.

In the loer loft odge of front punel a key /having no
blocking/ whial asitchas on the transmitter for tuning i3 posi-
tioned,

In the levt upper edge of front panel there is n indig tee

with ita ascloector switch,.
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. . In the lower part of front panel to the left and bellew

‘ the frequency control knob is a cover covering the master—-os- -

t cillstor frequency adjustment padding., On the label it &s pos-
sible to record using a pencil to control knod positions.

On both sides of front panel near the bottom, handles for
ramoving the transmitter from mounting are seccured. Fasteners f£ix
the redio~frequancy units to the mounting. The mounting is fixed
tc & frame sccured to the ejrcraft structure. On the mounting of
umnits 1s situated a socket *T" for hesdset connection when tuniyyg
the transmitter, binding posts for connecting the coumterpoisa,
sockot for power unit cable plug and binding post “I* for con-
necting the mténnn unit,

FPour scrocns faston the front panel to the chassis of the
unit produced as a pressed aluminium box, On the top side of
chassis covered with a case there arg located details balonging
oo the whole to the output stage, i.e. valves, inductors etc.

‘Outline charecteristica of transmitting oquipment.

1. Froquency range .
i -~ unit BP-2 from 2,15 to 3,6 MC.and from 4,3 to 7,2 MC
{ . - unit BP-3 from 3,6 to 6 MC and from 7,2 to 12 kC,
e o { 2. Frequancy sotting scouracy
: i - uaing crystal calibrator + 0,02 % of nominal frequency
= without use of crystal calibrator * 0,09 % of nomina)
frequancy f

3. Transmittor output moasurcd using dummy antenna

= tolephane oporation with 100 % output over 50 watts an
froquancy 2150 ko and over 90 watts on frequency 1200 ke

= tolophone oporation with 100 % ocutput over 20 % of fd)
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output when operated OV
- telephone operation with 25 % output over 20 % of tele-
phonoe operation output
- telegraph /CW/ operation with 25 % output over 20 $ of
full output when operated CW,
4, Transmitter is able to operate continuously 30 minutcs
sfter turning on end it is eble to operste permancntly /mayimum
P 10 hours/ when operated as follows:
2 % minutes operation, 10 mimutes pause.

: %. Radio set contains a erystal calibrator for checking by
A aurel zero basts eny of froquencies marked on the frequency dials
of unita. It enables to obtain a frequency setting accuracy of
0,02%.

‘ ¥Without the use of crystal calibrator the frequancy sc’ttiﬁg
sceurscy is about 0,00 %, ' :

6. Froquency stability /frequency 4rift/ of transmitting

equipment; )

a/ coused bty the warming up of the set after 5 minutes of
operation botter then 0,015 %

b/ caused by diffoerent destabilizing factors /change of in-
put vcltage in limits of + 10%/, misadjusting of emtonna
circuit, switching from £111 ocutput to reduced output
/botter than 0,004 % for any frequency/.

7. Transmitter mey be radio-telephone and telegraph op-oreatos
with reduced output corresponding about 25 % of full output.

8. Modulator of érunamitter operates. with laryngophone and
produces 80 % modulation depth with distrotion factor not exceoed-
ing 10 % and 100 % modulation depth with distortion factor not
excoodding 15 %. ‘
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9. Over-all frequency response of transmitter is flat from
300 cps to 3000 cps with high frequency cutt-dewn at 3000 eps.

10. Transmitter is able to opeiate with full output up to
altitude 10,000 metres and with reduced output /to 25 &/ up to
altitude 14.000 motres.

11, Using supplementary crystal any frequency in range may he
controled by crystal,

12, Primary source is cbtained from the 28 volt d-c electri-
cal system of aircraﬁ._ The power drein aj; maxivmm power output
when CW-operated does not excoed 800 watts,

13. Transmitter is equipped wi;th radio-freguency guard device
; of telephone and tolegraph 6peration /monitor/.

14. A1] radio sot-adjustments during the flight /switching

; from receive to transmitt, emission selection telepbane~telegrapt,
1 transmitting units selection/ arc remote cmtrolled fron radioc

i control box by means of three tumbler switches snd one selector
" awitoh located on the bex.

Radio control box is combined with the telegraph koy.

15. Transmitter of the radio-set cnables a continuous for
30 minutes, at continuous engagement up to 10 hours. Cycles 5 mi-
nutes af operation, 10 minutes of interruption.

16. In the transmitting equipment Tollowing tubo-types are

used:

In redio~frequency unit 411 2 plecoa
471 1 plece
6SA7 1 plece

In modulator unit and monitor 6H7 3 pieces

In crystal calibrator 6SA7 4 pioces,
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Powor wnit /Fig, 7/ contains supply ¢ircuit, modulator and
commut:utor for both radio-frequency units, It consists of

a/ dynamotor RUK=300 B

b/ modulutor

¢/ tona senerator with rectifier

4/ awxiliary eircuits.

Fig, No 7: Power clement.

1/- rotary converter /RUK-300B/, 2/- modulator, audio frequency

generator and reetifier, 3/- laxvx*.g?phone plug sockets, 4,7/~
commectors for connecting cables, ~ terminal for sclf-re-
caption, 6/- high voltage fuse box.

Dynamotor RUK-300 B is the main high voltage supply of ali -

units of trahnsmitting equipment, Primary collector of dynamotor
RUK-300 B is fed from d-¢ clactrical systaom of the aireratz.

Qutput eollectors of dynamotor are connected in sariza.The-
refore is the dynemotor able to supply two voltages: 350 9olts
at 150 millisrma, and 1000 volts nt 250 miliampa,

High volt..go 1000 velts ie used for supplying the plaites
of output stages of radio-fraquancy units,
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Voltage 350 volts suppl:l.ea. other stages and circuits, fTor
' exampla acree grids of output stnge. To diminish the unduletion
of voltage, both primary collector and output collector sre
blocked with capacitors, :
Modulator circuit is a two stage audio frequency amplifier. ‘
It is designed for amplifying audio-frequencies originoting from
laryngophono. Amplifiod audio-frequencies are fed to the suppres.
sor grids of output stages of radio-frequency units. ’
The tane genoretor with rectificr have negative volteges :
required in the trensmitting equipment. Generater use~ a GH7
vnlv;. ‘
Tone generator uses the right section of triode and opera- T
tes in the range between 0,5 and 1,2 ke,
Power unit is manufactured in form of a pressec aluminium
S box having on—the top the dynamotor RUK=-300 B,
On the right side of power unit box there are situntoed the
cable sockets: socket of unit mounting cable, socket of radio
control box cable and socket of antenna unit coble. On the left
hand side of the power unit there are located the high voltage
fuse box nnd sockets for connecting the maoin power cable ond
cable of dynamotor RU-11AN, . :
For grounding the unit, a counterpose binding post is in- i
stallanted, :
The terminal "S" /side-tona/ is intended for connocting the
output of receiver US-P to the monitor circuit,

The bottom of power unit is secured to the shock-obsorning
frame by scrows.

Inside the powor unit box thei-o are located ports belengin.-
to tho starting circult of dynomotor RUK-300 B ond olso parta
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belonging to the modulator, tone generator with rectifier and
other a.uxilini:y circuits,
> Outline technicsl dets of dynamotor is used in radio set

N RSB
1 ? RU-11AM RUK-300 B

Output power, watts 1 300
Input voltage, volts 26 - 26
Output voltage, volts 220-250 332-37C

Current. drain at nominel output
load, amps 1,4 19,4

Nominal output current amps. - 0,05 0,15

Antenna unit,

Anterna unit of redio set /Fig. 8/ is designed for swit-
ching the antenna from receiving to trensmitting equipment. In
addition to tho antenna relsy, the aatenna unit contains siso
radio~-frequency monitor /side-tone—circuit/ with output stage
tuning indicator and crystal calibretor for frequency setting
check and correction of unit dials after valves have been reple-

Antenna unit is manufactured in form of a pressed aluminiue
box having on thc front panel an insulator with binding poat “A"
for aircraft antenna connoction, a binding post "B® for redie-~
=-frequency units connection, crystal calibrator selector switch,
cover of crystal calibrator circuit, binding post “AP" for re-
ceivor input camnocticn and binding post "S* of mixor grid of
crystel calibretor, -

On the bottom of box the socket of power unit cable, soc-
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1/- terminal C /5/, 2/- terminal /B/, 3/= terminel A, 4/- ter=
minal /AP/, 5/~ crystal calibrator switch, 6/- connecting ceble
comnactor, 1/- terminal, 8/- plug socket for connecting *the in-
diceting insatrumont, .
ket indicater cable, couterpoiss terminal and captive scrows are
located.

Inside the antenna unit box in its parts belonging to the
antenns switch circuit, antenne relay, relay short-circuiting
the receiver input, monitor emplifier valve 6H7 and loead resis-
tors of crystal calibrator are located.

Inside the lower part of antenna unit box component parts
and valvas 6A7 /fixer and crystal oscillator/ 200 ke generator,
40 kc generstor, 10-20 ke gencrator of crystal calibrator are

located.

Radio Control.

Box /tor trensmitter control/.

Radio cantrol box /Fig. 9/ is designed for remote control
of transmitting equipment.

Radio control box is combined with talegraph key. It con-
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'eins »+ "Recaive~Transmit” switch, a tumber switch “Cw-Voict .

vower switeh "25-100%" and transmitter units selectar awite}
1-2+3". Radio control box in the form of a pressed ~luminivt

box parting an its top all required controls.,

- : Fig, Ho 9: Contmol Mox of the transmitter,
Ve SR AT i g torvne

The telograph koy is mounted in the box.

Snap alides fusten tha redio cantrol box to the frame ser: e

; red to & bracket beside the radio-operator’s table.

To the pight tertinal acrow of tolegraph key a plate is e -
cured, to which the wirn of romoto transmittor switch is conne--
ted. Wire comnaoted to this plate loads through the box out te
the pross-to-trenamit switch on the pilot’s control column., ™
other terminal of this switch is connectad to the positive mat
bus through a circuit brosker AZS-5 on the pilot’s right hsnd
panel,
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;rprp . R 1ndicator .

The trensmitting equipment has onc indicator ror al} rio-
frequency units, It is used for adjusting the transri-er
and also for visual indication of radio set operation durini thu

flight. The turning indicator is a direct current miliAmpErmetiIc.

Fig. No_10; Tuning indicator of the RSB-5.

RECEIVING EQUIPMENT OF LIAISON RADIO-SET,

~ HReceiver Us-P.

US-P /Fig. 11/ is & multi-purpose supsrheterodyne rzaceivaer
using six-volt serie tubes. It is emplgyed for voice, tone nnd
continuous wave reception.

¥ig, No 113 Recoiver US-P.
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Receiver consists of following stages:

1/ Radio-frequoncy amplificr using 6X7 tube

2/ Mixer using 6A7 /65A7/ tudbe

3/ Local oscillator using 6X7 tube

4/ Intermediate-frequency amplifier suing 6K7 tube “two

stagos/ .

5/ Detector and AVC using 6X60 /6X6/ tube

6/ Studio frequency emplifierusing 6X7 tube

7/ Beat frequency oscillator using 6X7 tube.

All majin parts of the receiver aré located on the hoarisorn-
tal alumii;jum chassia,

To the panel there is secured the front pancl with adjuete’
controls,

An aluminium case covers the receiver,

On the front panel following controls are situated: coares
froquency setting control with inscription "N /“Turning®/ anf
vernier "PN" for fine frequency seting, located in the centre o
pansl,

In the right lower edge of front panel therc is locnted
the terminal "A® for receiver antenns connection. To tha left
from it tho volume control "RG" is located. To increass the a:-
dio-level turn this control knob in clockwise dirsction.

The range selector switch "D" is located to the laf* fros
the volume control. The range selector switch has five fixed po-
sitions corresponding to the five bands. In a row with this
switch two switches are located. The upper switchas on the aute-
Batic volume control whon placed into “AVC" position, the lower
switches in "OW® positions the beat frequancy oscillator for re-
coption of unmodulated tolegraph signals,
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TRUNRDILL bl %

To the left from the switches two sockets "T" for hesiset
conncction are located.
| In the left lower edge of the front pancl there is secured
the main ceble terminated with a plug.

In the laternal side a screw for ground comnection is fixed
Dynamotor RU=11AM 1s located benceth the right teble of the gun:
nor, radio-cperator supplics power for piate and screen gid

circuits of recoiver,

Outline characteristics of receiving equipmont .

Frequency range of receiver makes posaible to recelwe sig-
nals on froquencies from 175 to 12 000 ke /1714-25 metress cor-
responding to fixed frequencies from number 7 to number &t. Fre-
: quency dial of the receiver is calibrated in kilocycles
, The whole frequancy range is divided into five hands as
follows: _ '

1st band 175=350 ke
- 4 band 375875 ke
rd dvend 900=-2150 ke
4th band 2125-5000 ke
Sth band 5000-12000 ko -

Dial accuracy on the 1st band + 2,5 ke
2nd band betwosn 375 and 750 ke % 3,5 ko
botwoen 350 and 875 ke + 0,5 S
3rd band botween 900 and 1500 kc. £ 7,5 ke
botwoen 1500 and 200 ke * 0,5 %
4th and 5th band + 0,5 %
Aftor replacing the tubes, the dial sccurecy may be 1,5

L4

j timos wareo. °
s - A Sl TS e IR
“..«,:_ P ol i ot . '
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Receiver scnsitivity for telephone operation better than

10 mierovolts /for internal noise output not exceeding 2 volts

and output voltage equalling to 15 volts when loaded with ®

headset paires/.

) After replacing the tubes, the recaiver sensitivity sy

be diminished to 15 microvolts.

Receiver sorsitivity for telegreph operation better taan

B Sl e b i .t e e . i s A -'1

4 microvolts /far internal noise output nct exceeding 10 volts
sand output voltage equalling to 15 volts when loeded with two
headset paira/. v

During the duty the receiver sensitivity may prograsaively
. decrease to 17 microvolts for telephone operation and to 7 mi-
crovoits for teclegraph operation.

Dynsmotor RU-11 AM supplics required high voltage.
i High voltage current drain of receiver does not axcard
x 0,6 amp. Toinl current drain of radio set when tranamitting
is about 20;25 smps when receiving it is about 4,3-4,5 amps.

COMMAND RADIO SET RSIU - 3 M , 2

- The radio sat RSIU-3 M /wark A/ /Fig.l2/ will provide
simpler two-wey radio-telephonc compunication betwsen aircraft

oy

in mgrt and betwean aircraft and ground stations. Operation
tekes rlace on cx;vatal-c;ontrolled chamnels lying within the ve-
ry high froquoncy rengee.

Radio st consists of the folioviing componant unite:
'J 1/ transmitter /unit A/ with mounting and shock-mouwrts

i 2/ receiver /unit B/ with mounting and shock mounts
3/ selenium roctifier funit V/

4/ radio control box /unit P/

’-:i 5/ sot of crystal
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5/ antann. ABSel _

Transmittar and receiver are located on special shoek ab-
sorbing mounting on the left side of pilot’s cockpit betwear
the sixth and eight frame of fuselego.

The mounting framc; is fixed to special racks sccured teo
the aircraft structure. Selenium rectifier is mounted on a spo-
clal shock mounting secured to spocial racks on the flcor of
novigator’s compartement between the third and fourth fuselage
Irane,

Unit A - Transmitter,

The transmittor may /Fig. 14/ operate pormanently as fo) -
lowa: .

tvo minutes of trensmitting, two minutes of receiving., It
also transmite 15 minutes without interruption. Trensmitter out-
put is 6 watta. A '

AY

\\ \=
Foyre 1««..;}*:;&{‘//

Fig, 12: Diagrom of connection di’ii'i&é‘aﬂdi of the blocks
RSTU-3 N of

the .
1/~ rocejver, 2/- transmitter, 3/- roctifier, 4/- control desk,
5/~ awitch of command station, 6/- antenna, ‘}I— switch of redio

station command liaison, 8/- butten switch of radic station,
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g e TR

Zig.i0.13: Dingram of conncction and location : : i
3 tra e ion of the block: of i

1/= left penel of pilot, 2/- trimmer cantrol pinel, 3/- steeri
_:.711001, 4{— rib No. ].6i 5/~ crystal boxes, 6/~ rib I:Jo 11, /- rx;%
...:;I."icin?{—pn.ci prl.r21$ ,19§ o CH, 10/~ rib 50.3, 11/- naviga-
L ) nne - le ot 8 panel, 13/~ t 1e t
jonel, 14/~ to SPU, 15/- CRSHCH prncl, 13/= trimner contrel

ciggs_No _14: Tronsmitter RSIU=3 M,

Yhe unit A is designed in form of a aepar«te unit in covor
¢use. For diminishing the vibration, the unit is locuted or .
shock nbsorhing mounting with four shock mounta sccur2d te the

mit struetur>, Two screw-holders famstan the mountins te “he

mountinge frime,
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Qi the front panel 6! transmittor following parts sre 1nvias
ted: shifter mcchaism for three knobs, petched motor, cryet
selactor switch, crystal sockets, cable sockets, antenna connce-

tor channel ralease button and ground terminal.

Unit B - receiver.

Unit B /Fig. 15/ is a 13-tubc superhetecrodyne receiver.

Receiver sensitivity is about 10 microvolts.

Ovarall bind width is about 100 ke. The receiver includes
umplifiod automotic volume ccntrolAmaintaining, the headget Lo-
vel practicall,y constant, A apecial olectronical squelch sup-
presses the raeception when no carrier of desired frequency is
received snd protects the operator agesinst fatlgue by the extra-
ncous noise.

Squeleh circuit is controlled with a switch located o the

front of the p nel.

SECRET

NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9

SECRET 50X1-HUM
NO FOREIGN DISSEM
—’ e —
- = -
dyor,
. e ront fanel ot the receiver following parts ar: (o=
Teted: shiivter nechanicm ror two knobs, ratched motor. cry:c L
s:lector switeh, cryatal socleta, channel release button, = ol
Tockel sons.iivity control, squelch switch and agrounc terainal.
Unit V - Sclenium Rectifier,
Uit Vo /fire 16/ aonsists of two selenium rectifiere. it ig
ixairmed for ractifying the alternate current obttained froa <
m.ans 400 cps.
Figs, No 156: Rectifier ROLIU-3 M. ”
D
Unit V 15 fixed to the mounting and mounting fram: in +:.
same marnmer 3 the units 4 and B,
Unit P - Radio Control Box.,
Unit P ,Fig. 17/ radio control box is constructed as  ~o— .
parate unit and located on the left hand pilot’s pancl. N
Redio control box is designed for radio set adins men .nd
selection of desired communicution channel,
On the front panel four channel selector push buttons. vo-
lume control knob with stop and "1-¢% switch covered with ¢ 1 ==
el ure Inantad,
SECRET
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Fig, Ho 173 Control desk of the radio station RLIU-3 L,

1/- charmel switch buttan, </~ receiver-switching tumbier swiich,
3/= volume control.

Unit P - Radio Control Box.

Beside cach button on the front-panel, there is an opening.
vhen selecting ey chmnel, white moark covers the opening corres-
ponding *to the sslected channcl, On the radio control hox thore
is locanted a chamnel release button, Four interconnecting c2hie

aockets ara nlno positioned on the box.

Cutline Chnracteristics of Rodio Set RSIU=-J M.

Rndio set RSIU-3 M transmits and raceives in the fraguency
range from to 150 MC /2-3 metroa/. Crystol control onsures r--
1o ible commmnication without any adjustment during the flight,
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The following toble 1ists the opproximative range of rédic set
! RSTU-3M essuming that communication is taking place betwecn ane
aircraft and ground station equipped with radlo sest type
RaS-UKV,

Altitude of flight 1000 metres range 1X km
Altitude of flight 2000 metres range 160 km
Altitude of flight 5000 metres range 260 lkm
Altitude of flight 10000 metres range 330 xm

When commanicotion is taking place between aircrsft Ilying
in nltitude above 500 m, a range over 120 km may be expected.

Remote control only 1s provided. Radio control btox is loce-
ted in pilot‘s cockpit., Radic set may be pre-tuned to any four
channels lying within the frequency range. Communication nuring
the flight may teke place on eny one of pre-set channels. The
frequency setting of transmitter may dlffer irom the frequency
setting of receiver, Redic set is ready to start operatior
1-1,5 minutes after being switched cn. For chemnel change about
three ssconds are required,

Change from receive to transmit oparaticn is control lod 3
the press-to-trancmit button on the control column ¢i- on the nk-
vigater’s desk. About half a second is required for changing ths
operation from receive to transmit.

Two—way radiotolep{xma communication using this set is ac
complished Ly the pilot. The pilot selects alsc an the redio
control box the desired channcl. The na.vigutor is also able to
comunicate using this sot. For switching the radioc set to trau-
mit, on the navigator’s desk a button "TRANSMIT® is located.Th:
navigator mny not seleact other chennels. The gunner is able
only to listen to the commmication,

The radio set obtaine its primary source from aircraft a-

AR M M ok it i 5% i e i e a1+ et vt~ Ao e+ e et o et
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loctric d-¢ system through the circuit breaker AZS-5 and from

AC-miin through the fuse PV-2 located on the AC-panel.
The tumbler switch for turning on the radio sct is located
on the left hand pilot’a panel.

intenna ASS-1 /Fig. 8/ is a partly scroened dipole antenna

made of rust free stecl. Antenna is designed for frequancy rang:
100-150 MC. It has an aeroa;manical crose-section. Ovex_'all leng?

of entenna equals to 665 mm, length of unscreened pert is 370 me
and of screcned part 275 wm. Screened part of antennma /1/ is con-
nected to the wnscreencd part /2/ by means of textolite insert
/3/. In the upper /unscreened/ part end in the textolite insert
a copper silver plated plate /4/ is secured. In the textolite
insert is & hole 3,2 mm diamefer, where copper lace /5/ connec
ting the plate /4/ to a silver plated brass tube /6/ 18 inserte:
The tube is connceted to the high-frequency socket 7 mountad in
the entenna base for connection of feeder typc LVK-1 /wave im-
pedsnca 50 ohm/,

Fecder type LKV-1 is installed without any interruption by
comectors. It is lead into the hermetical cockplt through an
opening hermotically scaled by rubber caulk insertions, tighten-
od with two flanges sccured by six screws. Hermetically scaled
opening is located on the hermotical cover rear the right side
beside the 1lth fuselage frame /Fig.19/. The form and length of
difforent antonna parts is designed so, that the frequongy che-
ractoristic of emtenna input impedunce macts all matching ro-—
quirements in the whole operation frequency rango.

Antenna is located to the right lowor side of fuselage be-
twaen frames number 10 and 11 by moans of motal flange with

i
1
4
1
4
-
\
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Fig. No_18: General view showing the design of the antenn: AWC-]l
/ASHS-1/

1/- shielded part of antenna, 2/- unshiclded /aart of antanno,
3/~ i.naulnting/piece, 4/= plate, 5/~ cord, 6/~ tube, 7/- H.f.
connector - 1/ Section A-A

eight pine. Angle between anterms axis and vertical axis equals

to 30 dgr. This antenna location guaranteed suitable anteryic ra-

diotien pattern, The antenna is grounded by tha contnct bhetween
antanna base and fusclage surfacs. Contoct resistance should not

exceod 100 microchms.

<" N
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Fig, No_19: Hermetic lead-through piece.
1/~ rubber packing, 2/~ cup, 3/- screw, 4/- H.f. feeder.

Outline Characteristics of Antempn ASS-1,

l. Antenna efficiancy range from }00 to 150 NC
2. Antenna radiotor in aerodynamical form
overnoil 1ength .ccececccesses 665 mm
length of screacned part cees.. 275 am
longth of unscreoned port ... 370 mm
diclectric inset betwoen the parts secee.. 20 =l

3. Antenna resists without permancent set firort load being
equal to 100 kg nd side load baing ‘equol to 35 kg.

4. Dielectric inset malntains distaonce between metallic
parts to 20 mnm,

In the antenn: bose high fregquancy sockat for feader can-
nection io located,

6. The antennc~is.designed to operate in the temperature ran-
ge from 60 centigrodes to + 50 centigraodes up to the altitude
of 12000 motros,

7. The mtonnn is designed to resist vibrntions between 20

ond 80 cps hoving occeleration peak volue of 40 m moc™ 2.
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RADIO ~ COUPASS  RK-5, :
hudio—combcsn ARK=5 is used in the aircraft for
- approaching to the home and broadcasting stations
= IR-position determinstion. :
Radio—compass ARK~5 will provide solution of the following
navigetion problems: k
1/ appronching to a station using visual Bearing indication !
2/ spproaching to a statiog using aural bearing indication %
3/ leaving a station /euxiliary aid/ 1
4/ arift dotermination and detormination of direction and ]
valocity of wind ?
5/ bearing determination by vieusl and sural method 4
6/ approaching to radio-ranges on the beam or using bearirg.
Radio~compass ARK-5 is designed for throe operetion functiona:
a/ mxra}l reception of modulated and unmodulated signals
uaing nondirectional antenns
b/ visual boaring indication
¢/ aural reception of modulated and unmodulaiud signals
using directional antenna,
j Radio-compass ARK-S consiaE? of following componont units: %
1/ receiver with shock absorbing unit =
2/ suppressed loop antenna RMD ’ J
3/ navigator’s remote control box ?
j 4/ pilot’s romote control box §
élmwugqutmmmujmuunufﬂ$ i
6/ pilot’s beoring indicator SVP F
1 7/ junction box g
o 8/ hormetically sealed T-goar §
9/ floxible shaft connecting the receiver and T-goar §
E
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‘ 10/ flexible sheft connecting the T—gear and pilot’s remote
control box
12/ leed-in insulator
13/ high froquency cabel of loop antomna
14/ bena T
‘ ' ] 15/ dehydrater unit
4 i 15/ fixed antenna,
i Outline Characteristics of aRK=5.
Fraquency r:nge - continues from 150 to 1300 ke /3000-230m/.
Froquency dial accuracy - *+ 3%.
Receiver sensitivity when internal noise output 2 volts far
15 volts output voltage:
on the 1st band better than 12 microvelts, on the 2nd and
| Jrd band better than 10 microvolts. Senaitivity for automatic
- direction finding better than 50 microvolts per meter for approoch
and better thon 180 microvolts per meter for bearing. During the
employment sensitivity decrease is permitted up to 20 microvelts
for reception and up to 100 microvolts per meter for bearing.
Operation range of automatic rndio-compass - 160 - 20C km
Power requirements: input voltage 27,5 volts direet curront
o and 115 volts alternating current 400 cps. Direct current drain
/bf 27,5 volts/ 0,3 - 0,7 amp. normal and 6-10 amp peak. Altore
i ngting current drain ot 115 volts not exceeding 1,4 omp. Receiver
is a superheterodyne with the sutomatic loop antenn~ control an
’ i the output. The whole frequency r.nge of receiver is divided in-
1 to three bonds.
1. 150 = 310 ke
i 2. 310 = 640 ko
3. 640 = 1300 ke
-
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J: the front pmel of receiver following detnils are ioen-
ted:
1. Br.cket for flexible tuning shaf't conncetion
<. Socket with inscription "LOOP" for loop 'ntann: r die-frequen

-~ ¢y cabla plug connection
3. Socket a-4 for loop wmtenna control cable connect:on
4. Oround tarmin-1 /for conneccting the roceiver to the airceraft
structura
5. He:d "CLOIING" of sorow fastening the receiver ch ssis in the
can
s Shield terminal /on the aireraft inatnall tion conrcetzi to
th sround terminal/
‘. Antanuy: ormin-l
e ot mintini scraw for nensitivity ndjustment of utemotis loan
nimoL. o ntrol
- adiusting ascrew "REC GIN® for receiver threshold senaitivity
comtrol,
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To the right side of front panel is locatad socket for jun¢ -

Tion Lo¥ enble cannection,

'he reeniver contains a kenotron ractifier for supply ing
the plates and cercen gride of tubes and also for supplyinz
bias for centrol grids of tubes 6P3.

"he recoiver is aquipped with 15 tubes.

e e e S

type 5C4 &P6 &K7 688 6N7 ar3
quantity 1 1 6 2 2 ?

suppressas loop emtenna unit /Fig. 21/ consists of loop an-
tanna, loop motor and deviation compensator.
Suppressed loop RMD is a directional antomna allowins: dcters

mination of bearing of desired stations.

Supprassed loop RMD gives the same alaectrical results s the
external loop doea, On the contrary the suppressod loop antenna
decrensca the asrodynamical drag and protects against mechmisa’

damage of antenna ¢loment bocause the antenne doos not rise Trom
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-1 fuselage surface,

The loop is shilelded and it is protected ty chlorvinil co-
ver against climatic phenomenon. The moving mechanism consisting
1.4 Of alternating current motor ARK /moving the loop antannas, de-

' viation compensator and seleyn systoem transmitting the locp antan-
oo na position to the indicators of pilot and navigator, is mounten

in the loop antenna base. Loop-motor is asynchronous &.c. two-
-phase muireel-cage motor. Toop-motor is joined to the lacp thro.ign
a reductcer goear decreasing the revoluticn speocd.

Metallic part of aircraft and the entenno slso pick up efec-
- tromagnetic onergy of transmitting atation. One part of this e-
nergy is transformed into Joule-heat enargy, the other part 1is

reflected immediately. The electromagnetic energy of trancmitting
station. One part of this cnergy is transformed into Joulc-hea-
ting energy, the other pari is reflected immediately. The electro-
magnetic fleld near the airecraft is thus distorteé and banring

errors arse evocated, To.obtain the tune relative bearing /KUR/
a correction,/devigtion/ must be added to the value indiceted
i on the bearing indicator.

The loop antenna on the aircraft is located symmetrically

to other metallic structures. The bearing errors are, therefare,
also symmetrical and they may be expressed by a deviation curve.
The symmetrical law makes possible to compensate the errors au-

tomatically by an autcmatical deviation compensator. To rcmove

e ot i ke sm Bn. s bt .. b

the humidity dangerous for antenna mechanism a dehydrator is lc-
cated asido the loop antenna. The dohydratdr unit cansists of ¢
tronsparant tube with caps on both ends, To one cap a dur:te

:_-:.h..;.

pipe connecting the dehydrator unit to the antonno body in fixcsd,
the othar cap has o The tube 1s filled with dchydrator
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+ silicaral with cobsltchlorid/, The air tlows throug
th-

{ohydrator unit and only dry air reachas the loop antarma
inrer, Tie cobaltechlorid changes its colour when dahydrator os -
pa~its used up,

Jry cohydrates compound is dark-blue. If the dehyirator tom-
pound becomes moiat, it changes the colour to pala-blue and fi-
nally to greayish rosa. ‘

Deh/drator unit is sacured by two spring holdors Jocked w:th
wire,

Remote Control Box.

Un vhe front panel of remota control box /Fig.3/ followin:

controls are located:

1/ "A1-AS5" mwiten for reception of modulated nnd wunmeduls.

ted aignels
7 2
S
|
Fig. No_22: Remotz control box,
2/ Function seleetor switch
as off - radio compass turned off
bs ~omp - automstic loop antenna control is turnod
on, both loop antenna and nondirectional
antenna aroe connactad to tha roceivoer.
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¢/ ant =~ automatic loop antenna control is turnod cff,
i nondirectional entenna only is connected to the
roceiver.

4/ loop - loop entennais connected to the receiver only
manunl loop antenna control is turned on.

3/ Receiver tuning control knob with inscription "1UNINC®

" moves not only the frequency dial but :lté movement is tronsmit-

b ’ ted by tho flexible shaft also to the varisble tuning capaciter
' of recelver,

The proper sotting to tronsmitting frequency is indi cato¢
by waximal declination of,tuning indientor pointer to the right.

4/ Bond selactor switch selects frequency bend in rucelver.
Band selector dial indicates the band selectad.

5/ Volume control khob.

6/ Dial 1light control knob controls illuminntion of fraquun-
cy dial and tuning indicator /two spare bulbs are locatoed in ths
box/e

7/ “CONTROL" button switches the control from cne box to
the other.

8/ Groecn signal lamp ilghts if the radio-compass is turnce
an. The remote control box contains slso fuse for direct -currer?
circuit /5 amps/ and a fuse for alternnting current circuit
/2 oapa/.

Newigntor’s bearing indicator.

Ravigator’s bearing indicator makes possible to detorminc
the loop antenna position./relative bearing KUR/, tune bearing
/IHP/ ond azimath /reverse bearing - ORP/. The indicator scale

ot Al

is aivided to 360 dgr, each mark boaring one degree. The dinl
any be returned by the knob "HEADING" located on the ingieator.

The pointar is moved by a sclsyn-repeater according to movemoemn:
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—J i
t3r s 3elnyn-transmitter connectud te Liu ioucp.
4
ig He_23: Navigotor's bearing indicataor.
-
“ig. do_24: Pilot’s bearing indientor,
23tt "= bearing Indicator,
i1t T noaring indlecator /Fig,24/ indicates the moiatiwve
e yiiye, tne angle between longitudinal axis ef aircratt and
‘4. i.pa-tion Lo Lhe radio station /bearing error ~omponi it .
In-- o scale 1o divided to 300 dogr,., each mark teilns - 10, 7,
in o ia nmoved by a selsyne /like the novig tor 5 iadie -
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Junction Box of ARK-5 anc Control Relay.

In the Juretion box are 48 terminal serews in four rows to

b e A —————

which all elements of rodio-compass are connceted /except both
i loop untemna cebels: high frequency cable and coatrol catle/.

' ; Terminal serews nre marked with numbers on the beginning and on
' % the end of each row-only. Number of any terminal in the centre
5 st be determined by counting.

? In the junction box is loeated also the control relay swi--
i

ching the control from e one remote control box to the sther.

? Fixed non=directional Antenna ARX-5

Fixed non-directional antenna of radio-compnss ARK-% is loe
cated above the fuselage and it is =n extension of liaisen sat
| . ¢ ontenna separated by insulator type 6064c, The onc end of antorn
A device is fixed to the fin, the other to the :ntennn most fixec
:  to the pilot’s cockpit cover frame. The antemna lead-in uses in-
sulntor K .94,

Ca o A i b b

3 Fig, No 25: laad-through insulator,
: /- rod, 2/- insulator, 3/- packing, 4/- antifreesze acreon.

SECRET

NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



50X 1-H

DecIaSS|f|ed in Part - Sanitized Copy Approved for Release 2012/04/18 CIA-RDP78-03066R000300080001-9

UM

SECRET
NO FOREIGN DISSEM

J P

=40-
The insul..tor XK-94 is protected against icing by a spreind
fibre-glass cover /Fig.26/. For antenna lead-in wire PVLE cecu-
red to support insulntors is uscd.

Power Input of Rndio-Compnss ARK-5,

The radio-composs is supplied by the alternating curront
mnins through the fuse PV-2 in the a=c=box nd 2lso by the aAi-
rect current through the breaker AZS~10.

Location of Radio - Compass,

Location of rudio-compass units in the aircerofi is sixam in
Fig. 26, Interconnecting diagrom is on Fig. 26. Recciver, loop
mtennn 'nd dehydrator unit are located under the rear part of
pilot’s cockpit cover beyond armour-plate. The fixation of unite
and eable plugs my be checked through nn opening en the right
side of fixed part of pilot’s cockpit cover.

Vhen removing the receiver, proceed ns follows: looser the
capti screwn of cover; roemove the cover; disconnect cnble plugs,
flexible shaft, antenns lead-in and grounding strnp, two hcolder
knob pull the receiver a2 little up ond remove it from nircroft.
When removing the loop nntenna, proceed os follows: remove the
cover,disconnect the cable plugs, disconno.ct' the durite pipe,
loosen the screws fastening the antennin to its support and re-
move the antenn.. upwards, Before removing the loop note the
exact position of loop axis in regnrd to the support to awaid
inst~dl1ation error after re-installing the loop.

L:hydrator unit is sccured by two spring holders. The upper
ends of holders ~re locked with wire. When removing the dehydra-
tor unit, remove the cover, disconnect the durite pipe from de-
hydrator, remove the locks nnd remove the dehydrator unit from
holdar,
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Fig, No 26: Mounting diagram of radio compass ARK-5.

1/~ navigator’s control desk, 2/- navigator’s bearing ahgl> in-
dicetor, 3/- pilot’s bearing angle indicator, 4/- pilot‘s con-

<. trol panel, 5/- distributing box, 6/- H.f. cable of trame, 7/-
antenna, 8/- antenna in-lead, 9/- frame inside of fusclage,

+  10/= receiver ARK~5, 11/~ lecad-through insulator, 12/~ entznna
down-lead, 13/- T=-piece of flexible shaft, 14/- frame draining
element, 15/- angle,adaptor, 16/- flexible shaft, 17/- A.t. ga—
nel, 40/~ pavigator's electro-pancl, 60/- pilgt’s right panel,

- 70/- pilot’s instrument panel, 90/- navigator’s instrument p s
KI/- hermetized conmactor SHR&—.?J, KII/- plug connector, KIII/-
plug connector, KIV/= plug connector, K1/- cable from receiver
to frame, K2/= cable from receiver to hermetized commector KI,
K3/- cable from hermetized connector KI to distributing box,
K4/~ cable from navigator’s control pancl to distributing box,
K5/~ cable from distributing box ta pllot’s cgntrol penel,

K6/- cable from distributing box to navigator’s bear angle
indicator, K7/- cable from distributing box to pilot’s boaring
angle indicator, 30/~ cable from electro-panel to navigator to
distributing box.

Navigator’s bearing indicator is located on the navigitor’s
instrument panel and it is secured by three scrows.
Pilot’s bearing indicator is-located on the pilot’s iastru-

ment panel and it is secured bty four screws.
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Fig, No 27: Scmi-mounting diagram of radio-compass ARK-5
/For specifications sece Fig.26/.

Nuvigator”s remote control box is located on the left besi-
des the nav:lgator"s instrument panel. For removing it, looscn
three screws fasting the front panel of control box to its Tra-
me, disconnect the flexible shaft, remove the telephone coxsd
plug and pull the control box out. It 1euv§s easy the frame fi-
xed to the sircraft structure. Vhen removing the frame of control
box, disconnect the conductors from the terminal panel and loosern:
four screws that fasten the frame,

Pilot’s remote control box is located on the upper pancl of
pilot’s right hond desk. Before removing the control box, romove
the side panel of the desk. Further is the removal proceeding
like to that one of navigator’s remote control box.

After the remote control boxes have becn re-installed into
the aircraft, check accord of frequency dial indication and the
actual frequency setting of receiver,

Junction box of radlo-compass is located on the top of the

- left o rear part of mavigator’s compartement, Vhen removins

P T i e L

TR ETe———
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the Jurction box, loosed the locking rings of cable pluge and

' remove thelr pins, Loosen the upper and lower screw on the
right beside the Junction box and loosen alsc the centre screw
on the right. Remove the junction box with mouwnting framc.

To reach the conductor terminals .in the control box, loes:t:
two plastic nuts and remove the cover.
' : The T=gear of flexible shaft and hermeticcl comnecter K-l
of radio-compass both are located on the left side of rear par-
tition of pilot’s cockpit. '

The T-geor and connector are accessible for checks from the
pilot ‘s cockpit and also through an opening an the left side o
fuseloge.

4. RADIO ~ ALTIMETER FOR LOW ALTITUDES RV-2.

A Radio altimeter type RV-2 /Fig.28/ measures actual flight
oltitude above the ground below.
Radio nltimeter indications are not affected by barcaetiric

pressure temperature, atmospheric conditions, terrain covaring

/earth, water, snow, icc/ and air-speed.

The rodio altimeter is considered ns a means for instrume:s

N g

flying descending through cloud-base and instrument landing.

b

Rodio altimeter RV=-2 provides measurement of altitudes ir the
range from O to 1200 metres.

The radio=-nltimeter set RV-2 consists of following compo—
nent units:

n/ trrmsmitter-receiver. /trensceiver unit/

b/ dynomotor RV-11. AM

c/ indicator

d/ transmitting ond receiving antennas,

1

!

!
T
R
i
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Transmitter-receiver /Fig.29/ is connected by the trans-
mitting nnd receiving antennas by moans of higi-frequenc foe-
dera. The signal of transmitting onterna is cmittad down from

et dheen A

»_No_28: Diagrom showing connection and ock
Diagom ing location of blocks

1/- altitude indicator, 2/- tronsceiver, 3/- receiy .
4/~ converter, 5/- trm!xsmitting antennn: 6/~ CR ing ontomna,

the aircraft to the ground. This signol 1s reflected bty the
ground and it returns to tho aireraft, where it is received by
the receiving antennn, connected to the input of radio-altimotce
receiver, At the scme time to the input of receiver is fad alsc
a direct /undelayed/ signol by o special feeder installed in the
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i
Zooe e, 51 Tronsceiver RVer
i W a7 the trinaceiver betwepn ita recejvire vt mene
it o v, Jhe trnsmitted frequaney varies periedi - Ty w h
w1 124 eps/ in freaucncy 1imits 424-464 0 whon e g
o oawitehed to "0=120 m" range nnd it varies in freauer oo b
— 11 wien “ltimeter oner tion awitched ta Fi 0o
vi s T X1 200 m/ ronge.
T2 w .velongth of reflected aimal depends ori the 1 ohte
Tritadae ond it ia nlwnys granter than that of dirnoet 8wt
T, TLocted sigmnl reaches 1180 the receoiver inrat wits - +d
fats i hactuse the signala ara frequency mad 119tes the £ 4o
rotlactod simal differs from the freoueney of ires
ey i Tarones oeins function of the flight=al-iture - beva
ot belove the best frequeney originnting on the ~oeid o
n ~omie dntarfepanee of direct and refloectod iore )l caren .
* ioference mentioned abeva. Boeth aimnc 1 v tatads L
' fer o trvervenes mplified and fod te tho Proanaroac omasds
T IR T tn Afract curront which valve is dopr et - eamew
Toone Tt Tpeaaarcy . Diroet current Mews bl gt
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indicitor /d-c instrument/ and deviates into points. Direct cur-
rent valve is proportioned to the beat frequency /difference be-
tween the direct reflected signal/ and, therefore it is also pro-
portional to the flisht oltitude above the ground. The indlcator
' seale is graduated in metres of altitude above the ground.

- The transceiver RV-2 is put into metal case Secured to its
block mounting by two fasteners. On the front panel of transcei-
! ver there are situated following detaila: high frequency csbles
receptacle of transmittnxg. and receiving a_nterm cables, sockets
of indicator and dynamotor cables, holes for “Zero adjusteent® o

5

hizh and low altitudes, holes for “"calibration® of high and low
altitude and fusae,

'1_‘_et_:_m1cai Characteristics_of RV-2

} o 1. Hensurcment range /over-all/ 0 - 1200 m
' ‘ low altitude range 0 -120m
= high nltitwle ronge 100 - 1.200 m

2. nltitude inducation accuracy

an the low altitude range +2mor *+ % of indi-

cated value whichever i3

a
PR * NS

groater
g on the high altitude range + 20m or + 53 of indi-
£ cated value whichaver
‘,i is greates
g, 3- Power requirements 65 watts of 27 voltse
]

4, Totel wight less cables 14 kg

Dynamotor KR/-11 AN

. v
S
a
prC—

- Dynemotor supplying the radio altimeter for low altitudes
‘5; is located on the right of bombs-compartment between the fusel-gr
fromes number 18b and 19. Two rubber rope smortisators fasten thr
transceiver to the mounting framo.

The power for dynamotor is obtained from aircraft electrical
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systen through the circuit breaker located on the navigator’s

svitch panel,

Receiving and transmitting antenna.

The receiving and transmitting antennas /Fig. 30/ of radi-
Altimeter eleetrically and constructively are alike. The ntems
is a half-wave dipol designed annlogically to the antenne of re-
dio-altimeter RV-10. The receiving antenne is located on the
star-board wing behind the reae longerone between the 3rd and
4th rib. The tronsstting antenna is 1o<£nted symmetrically on
the some wing.

Fig. No 30: Antenna of RV-2-,

Altitude indicator.

Rodie=-altitude indicator /Fig.31/ is a direct curren! instr.-

LR

ment. Vhen radio-altimeter turned off, indicater peinter is on
the left astop. Zero-position of indicater corresponds to 1s9
millismts. Full-scale position corrcsponds to 6,5 ma.

T 5 OO M 4 A5 A A

In the indicotor unit also two switches are lecnted. The
first switches on the primary power of dynamotor, the other com- :
trols the ranges selector delay. Vhen turning the knob of the
later switch, the numbers on the indicator dial are nlso chang»* .

Turning the lkmob clockwise results in selectiom of high al=i-
tude roange. Turning the knob counter ol ockwise results in salec -
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Cow cliituw Mame F0-1leC m/,

£i lo 31: Indicator KV-Z
I1g8s V2.2

5. RADIO-ALTIMETER FOR HIGH ALTITUDES TYPE RV-1U.

Radio-aitimeter type RV-10 /Fig.32/ is designead for measu-
ring of flight altitudc above the ground in the altictude range
from 80 to 19 000 metres. A pulso-methode messurement 1o usads

o The transmitting mtenna connccted to the transmitter OmL.ls
t short pulacs in the vaery high frequency range. The impuiscs pe=
netrate casy rog and clouds, thagy strike the ground nnd ‘e Te-
flected back to the aircraft where thay are received by H4n oan-
tamme connacted to the receiver and fed to the indicator.

Tn adadition to the raflected signal, a direct pulse origi-
niting from transmitter veaches alao the reeceiver input . ndi-
~itor meapurcs the time delay between the receptions ol both
pulses. The speod of electromngnetic waves is constnt. e ti-
me delay 18 thus proportional to the flight-altitud: above the
grouna. uce time delay is measured on the indicator scaic ‘rum

the lewding odge of direct pulase to the leading adge OI ruices

ted pulse the scale is graduated in metres.
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Fige e 301 Dinpgram showing nn ] :
—— —— e e k * “' co < A - - k
i ction "nd location o~ rlocia

1/~ *rnanaiver, 2/« indicator, 3/~

e . , transmittin: snterg.o -
Pocevine antemin, 5/- a,e. panel mittin: snterg:.c, 4

‘ho rdio=ltimeter consists of following componar:t units
i/ 'r msmitter=raceiver Ztrensceiver unit/
/ ineiie-tor

- 37 re-eivin~ antenna

4/ trmsmitting antenna

:1g. No_33: Tranacaiver of RV-10,
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i Technical data of RV-10
' 1/ ~ltitude meosurement ringe -80-15 000 motres
i 2/ nltitude measurcment aceuracy
: a/ for scale multiplier "1" 15 m or * 0,256 of ind: -
cated altitude
‘ b/ for scale multiplier "10" 150 m
: 3/ Operation made - pulse modulnted 99921 + 25 cpa for scnia
pulse frequency multiplier "1*
b ! 4/ Corrier frequency of transmitter 8992 + 10 cps for scals
maltiplier "10"
5/ Pulse length 0,5 microsec.
. 5§/ Diol accuracy
i a/ for scale multiplier "1™ Wm
N : b/ for seale multiplier *10" 100 =
7/ Impulse power output
; a/ far scale multiplior "L" 7 watts
e b/ for acale ‘mult:lplier *10* 5 watts
8/ Power comsumption 150 watts at 115 volie
X 3%, 400 cpe
9/ Roceiver sensitivity 60 microvolts
10/ Receiver band width 6 BC
11/ Over-all sensitivity of radio-
altimeter mecsured using test
set T-1
&/ for sccle multiplier *1% over 66 scale units
b/ for scale multiplier *10" over 60 scale units
12/ Possible pulse shift on the indicator dianl
' a/ for scale multiplier "1" over + 45 m
A 1 v/ for acaie mltiplier "10% over + 450 m
% 13/ Pulse width measured on the indictor sc2le less thar 83 m
? when the pulachight oquals 6 mm,
.
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14 Indicetor pattern differs from circle not over 1 an on ik~
EERI 3 I
127 Indientor pattern changes form when turning the controls
“senlering vertical” and “centering horizontal” change oxr
ceeds 6 mm,
16/ When switching over the scale multiplier, the indicator phit-
“arn r'orm chungae should not be over 3,5 mm.
17/ The 1ife of apparatus is 200 flight hours during %lc perici
of 14 montha beginning with the date of mounting the appapa-
“us into the aircraft, besides 1 year of storage.
Intereonnecting diagram shows the figure.
Trunscelver
/he transceiver unit RV-10 is put in a metal casc locateé on
- the front part of aft /rear fuselage/ compartments. Two shock
mcunts 2/1349 fasten it to the shock mounting frame. The trang-
ceiver conslsts of two sections: the receiver and the fransmit:er.
rig. No_J34:
The power supply unit is situated inside the tranazeiv:r unit,
The cathode ray tub@ powoer supply is positioned insido the inéi-
caior box. In the laft lower edge of transceiver front penal §-
SECRET
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lo=nted the coaxial-cable socket for transmitting anteana cable

connection. On the right side the receiving entenna cablie Sockst

j is symmetrically located. In the centre the power cable socket
; and indicator cable socket are located,.
i y

Altimeter Indicator

: _ The indicator /Fig.34/ in its pedal case is located on the
left side of navigator’s compartment between the 4th amd Sth fu-
sclage frame., The shock mounts type 27149 fasten it tc the mour-
ting frame. On the front panel of indicator following dctaile =re
located: Oscillograph tube screen with rubber hoed protecting a-

gainst undesired day-light; transceiver cable sockct; turn-=off-
-switch; two control knobs /"RECEIVER GAIN™ at the left. “PAY-
TERN DIAMETER" at the right/. Scalc multiplier selector switch
end holes for the adjustment /"x10" and "x1%/.

N vk

[P

INSTRUMENT LANDING BEQUIPMENT.

Instrument landing equipment is used for air-traffic cortr.l
+ in the aerodrom zone during of an aircraft-group. It is alsc -
" 824 2s sn aid for approach and landing.

To accomplish the requireinents following scts in the aircrasfe
are located: localizer receiving equipment, glide-path receivisg
equipment, marks beacon receiving equipment and radio-distancs
cquipment. They require special radio-beacons and communicat:ons

sets to be installed on the ground.

l. Localizer receiver KRP-F 5. Indicator PSP-48
’ . ‘ 2, (lide-path receiver GRP-2 6. Glide~path antemma
Yo, Junetion box 7. Localizer antorma
4. Remote control box M-50 8. Matching unit
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i 1/- receiver KRP-F, 2/- receiver GRP-2, 3/- localizer anter:n:,

t 4/= matching unit, 5/~ glide path antenna, 6/~ indicazor PSP-48,
7/- control desk, 8/- distributing box.

1

Interconnecting diagram-i; shown on Fig,36. Recaivers XHP.F
and GRP-2 are located in the upper part of the aft compartman:c
and they are fixed to shock mounting frame, Junction box is ia-
cated in the upper front part of aft compartment, Six screws
fasten it to its support. In the junctien box there are ingtailed
fuse brackets for primary source /27 volts/ of both rccaiver
KRP-F and GRP-2. Receivor MRP-18P is located on the left side in
the front part of bomb compartment. Four holders fasten it to the
shock mounting.

i TR Ry

it diminiod it b < il bt

SECRET

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



’ i
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9 1

SECRETY
NO FOREIGN DISSEM

- P R e o - -

i ' 54~

_ fermote control box M-50 is secured to the right hand panel
In the pilot’s cockpits

-~ : Antenna of the receiver MRP-48P is located on the botten of

jl‘uselage in front of bomb Jetisson apperture between the 17th and
;I.Bth fuselage fromo.
; Before removing the antenna, remove the covers of front part
of bomb compartment, disconneet the high frequency cable from an-
anna, loosoen the screws and remove the cover of antenna opening.
” Holding by the one hand the nuts loosen by the other hand the 24
" jporews securing the antenna.
E Receiving antenna of GRP-2 consists of two horizontal dipols
Jocated on the top of fin., They are installed in a special fibroe-
Lglasa cover. .
‘j Slot antenna of receiver KRP-F is locoted in the upper part
%of fin. The feeder terminals are installed in a spocial cavi-y
iclosed by duraluminium covers with slota for radiation of eloctro-
{mgnetic energy. Both slots are fible-glass covered. The antanna
covers are fixed by screwa to the rivet-nuts en the fine surace.
. ‘Below the cavity-antenna is located the matching unit. It is se-

i

;curad with its bracket to the fin surface. The matching unit is

gucceasible through a special opening.

', The high-frequency sntenna cobles of rodio-receiver KRP--F

jnnd GRP-2 are sticked through a special tube in the fine.
Signalling unit of MRP-48 is located in the front part of

pilot “scockpit. Instrument landing indicaotor PSF-48 and signnlling

‘lamp of MRP-48p are located on the pilot‘s instrument panel,

Localizer receiving equipment KRP-F
Localizer receiving equipment KRP-F belongs to the inst:ument

kS

:j'

-
fi
H

»
:londing equipment, It is designed for reception of signnls of the

i
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localizer beacon liying out the a proach axis /prolongeted axis

el

of runway/, Localizer receivirg equipment KRP-F is a very righ
frequency superheterodyne with six crystal controlled receiving
frequencdes: 108,33 108,7; 109,1; 109,5; 109,9; 110,3 M .

The receiving antenna receives the complicated spectrum of signal

| trensmitted by the phase-beacon. The radiation of beacon cconsists

yof

1/ directional radistion,

4 2/ nondirectiocnal radiatiocn with circular radiation peitem.

The directional radiation produces around the beacon horizamn:--
tal plane two lobes. Boundary of the lobes determines the spproash

i axis. The directional rediation is a very high frequency signml

omplitude modulated with 60 cycles. The phase modultion in the
one lobe is quite opposite to that in the other.
' The nondirectional rndiation is a very high frequency sign~?
of the same frequency as the directional signal. It is amp] {tude
modulated with 10 000 cps. In addition there is the carrier fro-
quency nnd aliso irequenty modulated with 60 cps, modulatics shif+
being + 1 ke,

Sub-carrier frequency 10 000 cps and frequency modulation
arg used for moking possible to distinguish in the receiver both

60 cpa modulations, one of the directiononl rz;diatim the other
from the nondirectional radiotion. The phase of 60 cpa freguancy
modulation of the sub-carrier is the same in 211 points rreund
the baneon. It is in phase with the modulation of directiemal ra-
diation in the lobe and it is 180 degr. out of phasc with that
in the other lobe. The phnase of 60 cycle modulation of the nandi-
rectional radintion is the same without regard to airernft psosi-
tion, this radiction is called "constont phase transmission™.
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“iee o cipectionil radiation changes -
¢4t cemvnea fror zona corresponding to> oon D

"1 a7 onn otheer one. his radiation is cal.:0 . 1. 1004

"

Loame tpansm:coion”.
11 v ar P5P=48 5 used na an indicator instruaent ¢ -
civ v i -0 . Lhe vertieal pointer of the indicator indicitew

A et Taor o1 the ddireraft to the right or left ol the :iiren

: LWEIB s oour e S,
¢ ' n - adreraft ic "on course", the localizer watermi. roced -

vos ‘he conttunt phase only and the indicator pointer muar ! .oirs

o

i3 venlre s oeros pogition. If the aireraft is not on cour.e, L&

_ige b 37 Gecaiver KP-F,

‘ounic o or gitennn receives also the varinble phase transmissicen,
aocoratw o the deviation of aireraft position to the one or
e - :oer 1oe ol APPTOaCh 8xis, the 60 cyeles modalat L¢rnin ¢f

setb tronaer saiong nra in phase or out of phaose.

[ T g A S S ——
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-he both ph se:a.arc compared in a special stage and tae in-
diestor pointer deviates to the coiresponding szide. The po:nter
Suggests where should be the aircraft steered to reach the ap—-
'proach axis. The receiving equipment contains alsc an alam de-
vice. Leck of & signal reception and any fault of raceiver are
"sipgnulled by a white‘ alarm flag appearing in the window on indi-
} cator dinl; which indicates disablement .of instrument landing e-

5
{

b | |

'

quipment,

Fig. No_)8: lecalizer receciver slot antenna.
1/:— f{lexiglass plate, 2/- terminals for soldering the feede-s,
3/= H.f', fecdere

During the normal operation conditiaon the window is onm the
indicator dial covered by a black flag.

Change o1 frequancy channel is controlled by the remot- con-

' trol box. This box switches on also the recciver GRP-2 and :on-
trols its frequency. Receiver operates on 27 volts d.c. All u-
nits of instrunent bonding equipment ore interconnected by cables
\ .
had ' SECRET
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‘1

!

E

4

i
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uses o slot anterma located in the aircraft fin.

Slat antenna of localizer receiver and matching unit

The antenne is designed as o box with dimensions 450x290me.
It is installed in the fin /Fig.38/.

In the box are two &l ots 39x398 mm with dielectric inserts
/1/. A soldering terminal /2/ for feeder conncction to edach’ slot
side is occureds The matching unit /Fig.39/ is used for propor
tuning of slot antenna., Matching unit consists of textolite be-
se and two holders fastening two copper silver-plated tubes /1/.
The tubes are connected together by a slide-yoke /2/. Charge of

For interconnection of slots, matching unit end recaeiver,
conductor type RDB-B2 ig used.

Slot enterme with the matching unit are adjusted so, that
on the mean fraquency of 190,1 MC standing wave ratio below 1, 8

is obtained.
Receiver KRP-F is located between the 36th and 37th ‘useli-

ge froamo.

Glide-path receiving equipment GRP-2,

Glide=path receiving equipment GRP-2 /Fig.40/ ia » very
high frequency superheterodyne receiver operatiné on thre2 fi-
xed chamels 332,63 333,8 and 335 MC. Chamels are changel with-
out readjustment of récei_ver by selecting one of three crystals
controlling the frequency of master oscillator. Crystal sclec-
tion is remofe econtrolicd by the remote control box and controi

relays. Both receivers GRP-2 and KRP-F use the some romote con

trol box.
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(Fige No 23: Matching unit,

1/- zcpner tube, 2/- connecting bridge.

Fig, No 42: Roceiver WRP-c.

Thr ~ranamissien of glide-path truansmitter produc 0 ip *
vertical plane two lobes. Rediator pattern of glide=-pnth tron: -
mitter mntennns are chosen upt, that the gequisignil zene in -
lcbe intarsection lavs cut the glide-pnith, Whon tha mioe: it
on the giide~path, 8ignals originating from hoth lobas .r2 g .

I# we sireraft devintes from glide-path, the sign:i of «:o
onr 1ohe =hall predeminate on the receiver input.

the - ransnicoien of the upper lobe is distincFuisr v from

__———-—_—_,
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;thut of the lower By modulation freguency, upper lobe modula"tinrs 4
‘being 150 cycles and lower lobe modulation 90 cycles, 4

Above the equisignal zone, the signal with 150 cycles modi:-
lation predominates and below the equisignal zone also the signs: ; »

with 90 cycloss

| e e e — e . o

1/-bv
tact pime.

During the flight in the operation range of glide-path
trensmitter, the glide-path receiving equipment receives two

. signals of the same carrier frequency. s
e ) 4

One signal is modulated with frequency 90 gycles, the othor
signal is moduleted with frequency 15(5 cycles,

-4

On the audiofrequency amplifier of i-éceiver appear two sig-
: nals, 90 cycles and 150 cy;:‘lés; Depeniding upon the aircreft po-
sition with regard to the glide-poth /equisignal zone/ beth

signals are cqual or one signal predominates, The receiver out-
put stage distributes both signals. Each signal is rectified sa-

parately, Currents corresponding to the two signals are compar:

f

AN

ted in the indicator PSP=48, Opposite currents obtained Tfrom

T e e e

\ - .
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b3 d eaenils 90 and 150 cyrles are fed to the horizen-=i
cointer of indicator, If the aircraft flics in the cuisigni
zone, coth signals arce equal and the indicater point:ir ahall not
deviste. 15 the signal 90 cycles predominates the 150 cytlos sig-
nal, the indicator pointer ehall daviate upwards. If the 15u
cycles signal is predofinating, the indicator pointer shsl’. ‘le-
viate dewnwards. In eddition is the sum of both currcnts sor-
responding to the signalas 30 and 150 cycles fed through the -
lorm flag coil which ifAclines the black part of flag te tho
window in indicator dial,

‘The receiver is supplied by the sircraft electrical nrystomy

It usns an antenna mounted on the fin., The glide-path receiver
is fixed to tho mounting frame scrued to a apecial support be—
tween the 3oth and 37th fusclage frame,

Fige No 42: Indicntor PGP-48.

Antanaa of glide=path receiver.

"he natennals constructed in form of two blades:
t. loeated on the top of fin. The antennn blades nrs se-

cured hvy sercows to the -extolite base;
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Fig. No_43: Cantrel eloment.

2. which insulates both bladesa cach other and insuiites
them ulso from the aircraft structure, The mounting is <overed

with fibre-i;lass cover.

Indicator PSP=48,

- Tha course end glide indication is provided by the indientr:
PSP-48, Tvo moving coil instrumemts are installed in a <ommon
case of this indicator. The pointer of these instrumenta nroe per-
pendicular. The vertical pointer indicates the glide. Iniicator

is lncsted on the pilot’s instrument pancl,

Remota control box.

Tha cantrol box /Fig.43/ contains sll controls fer ‘i.c oper
ration ef npoth receivers /localizer receiver and glide-path ro=-
caeivars/, This box contaiins a primary power scurce switch, a chay-
nel iclactor switeh and sn audio volume control for headsrt ro-
capt ion, hamote control box is located on the right hani ;ilo* %

panc ..
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Junction box.

Junction box is used for junction of interconmecting ¢ables.

The box is located on the 36th fuselage rib,

) Power supplies.

' Fillament of both receiver /localizor and glide-path/ are s
‘ supplicd by the aircraft electrical d.c. system. Each receiver .
} _ employe; one dynamotor U-18-1 for supplying the plate clrcuits.
. Primary powor is obtained from clectrical d.c. systom. The cur-
rent drain is 3 ampers for localizer and glide-path receiver.

A circuit breaker AZS-15 loceted on the switch panel is used.

Marking beacon receiving eauipmnt.

Marker beacon receiving esquipment MRP-48P /Fig.44/ belongs
' to the instrument londing equipment. The marker Leacon receiving
| . equipment receives the marker beacon signals and indicates e-
xactly the moment when the aircraft pesses over the marksr beaccn.
e marker beacen raceiving equipment MRP-48P /“mark 1%/
consists of following units:
1/ receiver MRP-48P

2/ suppressed antenna
3/ signaligation unit
4/ indicateor lamp

SECRET
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coeong reeoyyer srovideg also reception off b coons

iE % otber frecuencies within the range 65-30 M.
ereereceiver MiP-48F /Fig.45/ 18 a very high Proustoy fo-
BT Ot ta: direct tunod type adjusted for 75 MO spetviticn.
-he opera‘ion rroquency may be changed by changing ‘he 1 ustme:.:
' oreesiver cireuit within the frequency range 65-80 MC. ™he ma-
£er beseor. signal is picked-up by the suppressed anternnt . ~ig.4 -
mpliried snd datected, Modulation frequencizs 0,4=14,0 k2 nroe

rectitmed in tha receiver,

-
Fig. No 43: Receiver MRP-48P,

Praduced d.2. pulses close the relay according *he casie
of morker teseon and the indicator lamp on the pilet ‘s irs+ru-
aent panel flishes necordingly.

Tre bell on the signalisation unit gives signnl:. in :n-
same time . Fige47/. Fillament eircuit operates an 25 voi* -
1ecs Plate vnltnpe is obtained from the Junction box of ryiine
compnas ARK-5,
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Fig. Ne_49: intenns for mounting into the fuseloge ARD-4€7/

< J
Fig. No_47: .i;molling block.

Loction of MRP=48P units on the airecraft,

Roceivare [RP=-48P is located on the left side of Lom o yme
pattmert seuwwean the fuselage fromes number 18b and 19. Tt
shockmeunt i is secured to a apecial support.

Stppres:ced entennn 13 secured by screws to the inner swi-ae

2 cusnel vre petween the frames number 171 ond 18c,

Some s taon unit is secured by four screws t¢ *he fuwoi f

cerotie ot Magelher frama.
-’ SECRET
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Distance mecasuring eqﬁipmnt Sh-1.

Distance measuring equipment type SD-1 /Fig.48/ is used for
1/ indication of distance from aeroadrome equipped with res-
4; ponder type RD-1

-
Fig, No 48: Diagram showing connection and location of tlocks
S‘l.
1/~ peteiver, 2/- transmitter, 3/- receiving antenna, 4/- trens-
mitt antemna, “5/- indicator, 6/- control pancl, 7/- rotary
oonv (<. of n—256. . . )
‘1 1 - Resr CWO
- 2/ circle-pattern flying around the destination aerodroma,
The responder beacon is the centre of the circle-pattomrn; »
3/ dcetermination of distance betweean the aircraft and the
1‘ touch—down-point during the approech. '
| The equipment cnsists of Tollowiag unita/
1/ IMBE receiver SD-1
2/ IME transmitter SD-1
3/ receiving antorma SD=1
\ Seac.
o
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totrinsnittin antenna S0-1
> dis-ance indienter
» remote centrol box of DME-type SD-1
inverter HMA-25C
Jistance between the aircraft and aerodrer» i3 o arms
by mewuring the time interval btetween the tran smisscran ofi .
pulse ind reption of corresponding echo from Eroumi-ro. pens .
The B-transmitter is connected by n high-fre- wnc:
the trensmitting antenna, It transmitts twin-puises witr g -
racurrence~frequency of 100 cycles, corregspondi ue to o ink orvere -
batwaen pulses with duration of 10 000 microsce. Seur *aine 1
consksts of two separate pulses with a pulse length o. 1 wp cc-
scc, And time interval between pulses of 2 or 6 micr~ v ~d s e
pondisig to the lst, 2nd am 3rd operatisn channe 1.
Transmitted twinepulses /interrogstion pulsass e ree cvae
- : by the re¢eiver of the ground-responder=-bescon, The 1oooaios i

cuit in the receivar lets through only the twin-puls .. 3f

A FrpoTrhnemitter SDe1,

~lwiol LTl
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¥

I}
! i3
L S SIS S ?“cr clsceriminetior. of pulses s ok
SRR W u‘ transferms peceivad twin-pm S¢S B

RN TR Y r~hx<nis<¢ with the second pulae;s of the *w-; . Thep
siwtdy pulacs pr‘Qve the medulation of tronsmistr <4 srownf o3
pLade T bescon, v:l#ich tronsmitts by the tronamittimg: :nroend o 3=
nowdemalaes, Respjpond-pulaes of the rasponder-beeors oo re§ vE

root8 raceiver &' airborne DME, amplified and fed 1¢ the §iout

07 s¢33h and me kuring cireuits of ME. On this irgat are; ot

130 :bo interrod tion pulses of trunsmitter.

Figy bg X

batwews wawe gnierrogmion puilses or aisvenca iqasurmgi E

i

juipment and bntw‘m the respond-pulses of gromxd-mupondxr s

zor thare is n tiﬁo-dolny /t/, directly proportionii ¢ t}..:( o=
twie octween thedrer:ft and reaponier teacon.
¥ 3wring sigeuits cof listwnce-me suring o aipmin- proé e

¢ valt o2 prepertionnl to the time del:y between h)tcr:*rg;:ti e

“pulsy . nd rocpork.s. Thr voltage is fed to the istrnon imi 1
oy, Y olmel o € duce-instrunent gradunted in kilem ‘res.}
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location, removal and installution.

| ' Receiving snd transmitting units are located in the lower
| front part of aft-compertment end screw-fasteners secure them

to their shock=-mountings.
' » ) ‘ Inverter Mi~250 m is located in the lower fromt pert of
aft compartment in front of the receiving and transmitting units.
Four screws fasten it to the shock mounts.

The receiving and transmitting antennas are located in the
centre bottom part of fuselage: the receiving antenna clese to
the 33 fuselage frame and the transmitting antemnna close %o the
37 fuselage frame is loceted. Three screws faston cach astenna
to the fuselage surface, Before removing the receiving antenna
of distance-measuring egquipment remove'tha cover of the opening
) called "Electrical connector®, dive the arm into the opening
. and disconnact the high-frequency cable from antenna. The anten:
’ na feeder must ba_disconnected also before removing the bottom

cover of fuseloge. The feedor connector of transmitting antenn:
l, is accesaible from the aﬁ coupartment .
: Distance and orbit indicator PRD-50 is located on the pi-
lot”’s instrument penol, Remote control box of ‘distonce—mensuring
equipment is located on the pilot ‘s right hand puiel.

Remote cgntrol box and indicator of distonce-measuring
i gquipment SD-1,
i .

For controlling the operation of distance-measuring equip-~
' momt a remote control box and indicator unit are provided.
On the remote control vox following controls are lecated
/Pig.51/s
1/ turn-om uscd also for sclection of operation channel
2/ orbit-number sclector laver
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3 puah-button; "Tuning"”
4/ control kno$ "Zaro adjustment”
5/ control lxob "Calibration 30-150 km" .
6/ control imob "Orbit calibration"”
%/ indicator lemp "Code" or "Interrogation signni”
8/ Indicator lomp “On",

Fig. ¥o 21: Control panel. '

A4 The turn-on lever also switches on the starting relays
and the lcesired operation channcl. The first left position is
the turn-off-position, the other thrte positions select the
operatien channel,

The orbit-sclector switch hans six positions correspondaing

. to six ditrferant circle patterns. The "tuning” button is usegd

for auppressing intarference caused by an undesired responder
operating on the same channel as the desired responder if the
distonce botween both responders is shorter than 15 km. 4 simp. >
fresaing of the control-imob is required for tuning.

Control-kncdb "Zero-odjustment” and "Celibration 30-13.0 km
arc used for correcting the zero position and full-scalc ;osi=-
tion of indieator pointer. If corrcction of pointer pesition
is roquired, pross the control-knob and turn it unzil theo desi-

SECRET
A 4

NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



}
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9 /M

} -—
b : , SECRET
NO FOREIGN DISSEM

-T1-

red pomter position is obtained.
Tha control-knob "Orbit calibration™ is structurally simi- E %

lar to the knobs "Zero adjustment” and “Calibration 30-150 u”

and it diffars only by the number of contact springs. All kpobs

are conjugate with corresponding potentiometres of mensuring ; :

circuit. It is possible to adjust the potentiometers only fter

} . . the knob was depressad. On the control box an indicztor lomg
*" and an indiector lomp "Code™ are located.
On the indicctor unit two controls are installed. "On" of
the two contrcls is uéed for selecting the desired range and it

e

is marked with inscription "Range”. When turning this contrel
all scale numbers are changed. The first range corresponds o ‘
_ distance up to 30 km ond the scole is gradunted approximatdly
) ° 0, 10, 12 and 30 km,one scale unit corresponding to 500 m. “he
' . " second range reaches 150 km and the scale is gradunted also ;
appropriately 0, 50, 100 ond 150 km, one sczle umit correspand-
-, ing to 2,5 km. _
The other control is cslled "Function™ and it switches
tha distance mensuring equipment either for distonce measuring

operation ar for circle-pattern /orbit/ operation. According to 3
the movement of this control the function selector relay in re- -
ceiver is opercted. By turning this control the inscription in
the lower part of indicator dial is alsoc chonged. Inseription
*“arbit™ indicates the circle poatter-flying operntion, inscription
"xa"™ indicates the distance—measuring operation.
Both the distance and the orbit position nre indicated by
the aame pointer. For circle-pattern flying the lower scale is
used, In its centre is a zero-mark. Inscriptions "L and "B" are
on the left and an the right from zero-mark. Yhen “On orbit" the

—-—

pointer indicantes to zero-mark of orbit seale,

e
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Equipment PSEN-N,

Instrument bombing ana navigation equipment PSBN-LI is a
rodar bomb-aiming sight. It i3 used for ground- and sea-target
bonbing as well as for navigation using ground orientation points
and radar beacons during instrument fiight conditions. Radar ai-
ming PSBN-L'{ is synchronized with the optieal eiming sight
OF5--65 R.

Alming-right pictures on the screens of plan~position-indi-
cator any objact within the operatibn range of the equipment.
Coordinates of the pictured morks /ground constructions, coasts,
basins, ships/ are given by the alant-distance and relative bea-
ring /angle beiween the aircraft axis and direction to the wmork/
/KU .

Bombing problems are solved by the computer, which is port
of the radar-alming-sight or by the computer of obticnl aiming-
-sight (PB~-6 SR synchronized with the rudar aiming-sight. '

+

Special redar beacons installed on the ground mry produce
respond-mnrks on the vplm-position-ind:lcator /after switching
the equipment int "Bencon-operation” and enables to reckon the
position. '

The radar aiming-sight PSEN-H consists of following compo-
nent anhits: )

~ 1/ wmoin control unit
"2/ power supply

3/ transmitter

4/ scanner /entenna unit/

5/ plmn-position-indicator

ﬂ&-’.‘ﬂ-&:mawmwumsuuum&m
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6/ computer

7/ synchronizer of OPB-6SR

8/ calibr-tion box of synchronizer
9/ azimuth stabilizer unit

10/ air-compressor with reductor:

11/ control box of inverter MA-k500 K

12/ sector deteeting box

i . . _13/ inverter MA-1500 K

14/ indicator tube equivalent
Rodar aiming-sight works by transmitting signals vhieh ore
reflected from the objects on their way back to the receivar.

N . The directional piu:‘abolic antenna has a fan-benm pattom,
2,8% - 3° width, It searches thoroughly the spcce under the air-
eraft fuselage up to horizontal plane,

i ' Antenna tronsmitts periodieally pulses of high-frequency e

nergy fed by wave-guide-system and 3-¢,-mognetren generator. The

lotter is the substantially part of transmitter,

Recurrence rate of magnetron emissions is given by the dis
tance unit producing impulses for trigerring the transmitter
controlled by 2 crystal oscil]nt_ur with high stability.

Rndio-waves radiated by the antenna propagnt& straightly
with n speed cbout 300,000 km/sec. After reaching the Mﬁ, »
the radio-waves cre diffused by the carth-surface and bty the ob~

Jects on the ground. A part of the electromagnetic energy, quan-
ity of which is in accordnnce with the réﬂecting characteristi¢
of different objects nnd surfaces, is r(;ﬂected and Wier returrn-
ing to the rccé:lver it is picked up by the -mtenn~. A specicl
ntenna switch entbles to use the scanner as the transmitting

antennn and ~1so as a receiving antenna,
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The propag:tion velocity of clectromagnetic waves is con-

stant. The time interval betwean transmission of pulse and re-

ception of echo-pulse is therefore proportional to the distance

A

of objeet, Time delsy of 6,67 microseconds coarresponds to a
. ‘ . distance of 1 Ln, .
. ' ) Reflected echo—signéls picked-up by the antenna sre put to
X . the re_ceiving couipment consisting of following parta: mixer-de-
tector, klystron oscillator, intermediate frequency amplifier
nnd video-amplifier, ;me echo-signals are fed from the widco-
output to the cathode ray tube of plan-positimi-indicator., The
doflzction patiern of the indicator tube is rudiel, i.e. the
clectron beam aveeps in thétube from the centre of screan radial-
) 1y to the trim snd traces a fluorescent line, whose brightmncss
' corresponds to the raceived echos. _ .
The direction of the trace is synchronized by means of a
special rotary transformer /sclsyn~transforme>/ with the asiuuth
scanner. When the scanner does not move, only o small stripe
/width of which equals to the beom width 3°/ of earth surfoce 3
will be swept with the eiectromgnet:lc ‘beam, The whole carth
surface up to a distance corresponding to the operation range
of equipment will be swept progressively when the scanner roto-
ten.

The trigger-frequency of clectron~becam in indicator tube

equnls to pulse recurrence frequency of transmitter. The puiae-
tronsmisgion 4s therefore synchronised with the trigger of the
elcetron-beam and the direction of the trace is synchronised
with the azimuth ef scanner.

Amplitudes of the reflected signnls are proportiaonnal teo
i the reflaoction charncteristics of diffcrent objects.
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| . . Thae indie~tor tube has ~ long-brighting screemn /fluores-

, cention endur-nce 5-10 sec/. Durin: the one revelt of ~mtenna
will bz the echo-spots hecped rnd on the sereen appears 3 radar-
np consisting of right ond binck spots. On this mup the whole

' - a-rth surface within the operation ronge of equipment is plotted.
} ‘ Tifferent constructions, rallway-bridger, ships, mount -ins,
3 ‘ ‘ . etc. appenr on the indicator screen in form of brighting spots.

7 Wnter surfaee /rivers, lakes, sen/ causes speculr reflect-
ion of cleetrom~gnetic energy and produces black immges om the
indicntor -t.ube. Boundary between land and woter farms char.cte-
ristienl coastel~iines. By observing the grouping of spots -nd
their brightness, 1t may be possible to catimate the charneter

b ) of plotted obJec’fs. o - B .
, ) ‘ The -ntennc r~di-tion mtiem in the verticnl plone is de-
- signed so that ne .r as well as diatant trrgets will produce o-
qurl brightness of spots on the plan-position-indientor.
The relcotive beas-ings of targets ~re determined in reitian
to n specinl rndinl troce indieating the ~irercft hecding on the
3 Pil-tube, '
: This trace ennbles to dotermine the rel~tive be-~rings of
torgets using 2 special optienl filter and nzimuth seale. Sweep-
ing of the sector between 60 and 300 dey‘eés is provided for ob-
serving only cert~in ports of earth-surface. thon this oper:tion
e ‘ -mode was selected, the antenna sweope only in limits menticried
—_ - 7 " tbove. This operation is used mninly for bombing.
' ) T For measuring the distance between circr-ft md differcent
ground objects ~nd also for flight nltitude measwring, c~libri-
tion murks corresponding te dist-nce of 2,10 ~nd 20 km by the
range unit are preduced. A opecial mernsuring pulse controlling
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the zimins eomputer is ulso produced. The slant range is indica- I
| ' : .. ted oh the dial,

The computer makes also possible to locate the measuring

im e

circle on the screecn so, that coincidence of the circle and of

the selected terget determines the moment for bomb jetissoning.

e g

If tre eouipmert coomerates with the opticol bomb-aimisg- ,
=-sight, the computer of the later is used and on the screen of ’ ¢
| °  PPI appears on "Electronic ain®. g
: Radar-aiming is modified in this system so, that the séaca & '
projected on the PPI-tube equals to that of optical aiming-#ight
OIEVGSR. Optical aiming system of OPB-6SR substitutas also the
PPI, By ad justing the seme controls of OPB-6SR, the navmta"
moy eim using optical system of OPB-6SR or using the FPI of ra- -
dor-aiming-sight,. &

. : - Outline cheracteristics of PSEN-M.

1/ Radar aiming—sight pictures ocn the screen of plan-pési-
tion-indicator the earth surface, ground- and eea-targets. I
enables to detect the target and determines the momnt for bamb
Jettisoning in all altitudes between 900 and 13 000 metres und
airspced between 300 - 900 km/h.

2/ It provides both circular and sector sesrching, for sec-
tor scarching a sector from 60 to 300 degrees in any dituc{im
may be sclected, v

3/ Detacts industrial centres and cities up to distmcé
70 «~ 10D km and ships up to 40-50 km.

4/ Enables approach to pulse-beacons.

5/ Measurce flight altitude from 900 to 13 000 motres with ‘
accuracy of 100 m, A

e

h .

6/ One navigator attends the radar aiming-sight.

T L I R L
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7.7 Operaticon frojuency 2370 32 1€ /wove-lengt: 1,2 /.

8/ Pulse~outrut of tronsmitter 60-7C k.

3. Pulse length: fer bomting /ronge 6-6C km/ - ©,35 airutes

Tor detecting /range 1CC=-200 km/ 1 microsec
for beacon operation - 2 microsec.

10/ Width o antenna pattern in horizontal plune - 3 degrees.
antanna radiatian pattern in ver{:ical plane - fon defined by the
low cos @ where @ e.ngie of obJject.

11/ Scanner rotates slowly with 9-17 r.p.m, or rapidly with
1328 r.p.m. If it sweeps in a sector only, it makes 50-8C er
TO=12J cycles per mimate,

e inclination of scanner moy be changed accarding to the
angla of objeet in limits 5° upwards and 20% downwards from ho-
rizontzl level, '

12/ Two plan-position-indicator tubes mey be provided. If
orly one tube is used, the other is substituted by an equivclent.

13/ The start-point of trace on the PPI tube mxy be selected

a/ continuously in the range 8-60 km onables changes in 13-
aits from + 40 km /centre closed/ to -15 kn /centre opened/ in
relation to the transmitter pulse, '

b/ in steps in the ranges 100 and 220 km enablaes changes
in limits O -~ 220 km /detection/ and 0-300 km /beacon/ by staps

‘of 20 ko,

14/ The receiver is equipped with delayed goin control for
kecping coanstont brightness for tracing near ond distent targets.
Both automatic frequency control :nd monual frequency djustaent
are provided,

15/ Special compiter produces on the PPI-screen a measuring
mrk nccording to given data for bombing. The coincidence of

the mork with the sclected target determines the moment for
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tomb Jettisoning, Using this computer it is possible to detormine:
accurately the altitude and also the distance to any saelected ob~
Jeet or target within the range up to 3O km., The computer enab-
les proper adjusting of start-point of trace in relation to tha
interrogation signal.

16/ Cooperation with the optical aiming-sight OPB-6SR is pro--
vided. During the cooperation the computer of the optical equiip-
ment is used,

17/ Direct reading instruments /trensmitting mognetron rac-
tifier current indicotor, detector current indicator, input vel-
toge =115 v 400 cps indicator; scanner tank angle indicater and
a enthode-suy tube are used for checking the operation of Aiffoe-
rent units.

Equipment obtains required d.c. input power from:electrical
system of aircraft. Inverter Ma-1500 K supplies a.c. vnltage
/115 v 40 cpr/.

18/ Power consumption not excceding 2,5 kW,

19/ Transmitter pulse length, pulse recurrence rate and the
nean magnetron current depend upon the operation-mode sclected.

For normal input following vnlucs are obtained:

KOperation Ranze in km ! Pulse recur-; Pulse ].engthl Mognetren
rence fre- current
quency

"Detecting” ! 8~60 1250 pps 0,3 - 0,4 6=8 l:mp:

crosec.

“Detocting”] 100 or 200 57T pps 0,9 - 1,1 10 momp.

microsec. !
H
*Beacon” 8-603 100; 300 pps 1,9 - 2,2 over
200 micresec, 9 momp.
§

20/ Mean power output of tronsmitter over 36 watts for pulsa
length of 1 microsecond and pulse recurrence frequency 577 ppe,

Bl e—— I NN
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21/ Reccivar sensitivity over 90 dB for 1 miliwntt,
) 22/ Intermedi~te frequency of receiver 30 * KC.
t ' ' 23/ Intermedi~te frequency -mplifier pass bond for 3 43 down
' ' over 3,8 MC. _
» - 24/ Uaximun detector current meansured by the instrument on
' the orin control box should be within tﬁe limits 0,4 - 0,9 mili-
' ' amperes. Detector current should be 75-05 percent of mox. currant
b ) ' when Xxlystron is pre-tuned for altitude operztion.
T ' 25/ Range of suppression of superfluous brightness of screaw
. picture /r-nge of delnyed gain control/ over 15 km.
26/ Standing wave ration not over 1,43.
27/ Seanner rotsting speed for circular operation
faat 19 - 28 r.pem.
slow 9 = 17 rep.m.
28/ Swinging speed of scamnner for sector oper~tion /60 dogr./
- fast 70 - 120 cycles per minute
slow A 50 - B0.cycles per minute
i 29/ Secnner inclinotion
upwards over 5 dgr.
downwards over 20 dgr.
30/ Ruge 1/ from B+l to 65 km scnle moy be chngedl contis

nuously | ,
" "2/ 100 km

3/ 200 £ 10 km

UL WO,

31/ Dividing ratios of crystal-oscillator frequency in dis-

tonce unit 1:1j 1:2; 1:5; 1:6 /for range 10-60/; 1:13 /for ronge

1:26 moy be clso obtained.

T e : ! 1 or 200/ and 1:25 /for “beacon” oper=tion/. Ratio 1:24 or
i 32/ Continuous control of trace—start-point operates within
i

limits from =15 to +40 km, -
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' . 32 Tistande reeling acoursgy using computar i
frox 4 to W4 @@ tettar than = 1. 2

froc 15 to 28 im better than = 2X m ) b

57 Teratnt errer dsaused ty puls> Zelay in transmitzer and ‘

i , v resaiver not ovor 257 m. V E

| )5/ Tifferatce betweon the direstion of trace sn PPI-tude

‘ ‘ sni scamner-position

32xix:. errer not over 4 degr. "
wean sjucre -error not ovar < degre
37/ Jeviation engie of optical aiming-sight OPB-65R iz
: <rangferre to the stater of salmt:ﬁtqmr of PSEN-U wizr = [
' eror not extecding oy
y ) 5 degr. for deviatien anglos up te ¥ 20 dcgrevs }
1 degr. for dsviation angles between t 20 smd t 30 dagr.
36/ ingle error of lateral stabilization of synchrenizer
witk P83 :
2or banx angle up to + 1C° net ever 1 degr.
for banz angle exceoding :lo° not over 3 dogr.
33/ Slant~range synchranizatien error for aiming-engles up

"to 6L degroos
Zar altitude below 4C0J B Kot over * &C B

for o titude above 4000 m not over 2 percent
of irdicazed altitude,
4./ Deviation angle adjusting spacd ef eptical siming sight
whor. sdjuste? ty the synchronizer unit - ovep 4'5 dogr/sec,

gt i S

41/ Air-pressuyre in trensmitting unit \."4 atm,
42/ Pressure decrease in trapsnitter during 10 hours not
over 4,2 atm. '
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~3e=- .

<3/ Air-pressure in wave=-fuidc system 1=1,2 atnm.

44/ Pressure dacrcase in wave-gulide system during 15 =minutos
not cver 9,< atm,

Transpitter.

) ' Tronsmitter cf equipnent /Fig.53/ consists of oscillstar, B
y o . {  modulator and timer, -

Fpr oscillator a magnetron type LI-5 with 100 kW pulsc—power
and 3,2 cn wave length is used. Remote control from control tox
is proviaca,

Transmitter unit has a square block chassis. Modulator and

timer with their power suppling are located beyond the chassis
in a pressure~tight case. The timer with its rectifier is desigred
88 @ separate unit connected to the transmitter hy a special com-
. nectar. This makes the servicing easy. In the inner of chassis
V : following parts are locatoed:
‘ magnetron and its magnet,

blower for magnetron cooling,
 starting relay,

intercannecting link between antenna and megnetron,

raeceivor haead,

e« i . e

Hagnetron current and rectifier current are checked l:w m
instrument on the front panel of main cmtrol box.

Scanner asscmbly.

The antanna is conjugnted with the antennn moving mechanism
and fixed to a special frame /Fig.54/.

Scanner assembly consists of &

e e e et .| s it < e

1/ parnbolic antenna in a radome 240 mm height
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ST IN im o phtintiomctoer Sep trongmitting he ool oo
*nla to the instromert an the fremt paneil -7y - 1“1
tirnotex, |
S P i-% o 5 5 ;
¢l Perrti-l zimuth unit eonaisting of driving ---ar,:
$ 3y rensforter s seeror el
¢irforentin) nech-niar
i/ antwn: position contact
o o = -
, 7 szimuth 2justing mechanisn consisting of = tor - v
! $rs gorr,
1
i
£
Eig._gg 52: Irnoscittes oid=l.
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* e Lapemir-—aibt-omes

Mo ontrol L‘OX§

. e ——

All eamtrols of Q]uipmont PUlM-ll are located on uw rons.
punel o? the moin control box /Fig. 55/, The muin <ontrv i .on
cont ins 2leo the intermedinte frequency amplifier, the s :rpd
detector, video cmplifier, automatic frequency control ¢t kly-
stron osci ator md delayed 82in control of receiver. Th high

frequency stges of raceiver consisting of first dotectcr, twc

klystrons /nd two stoges of intermediate fraguency ; re--ap.ifia.

are loestad in the transmitter, Detector current is measured oy

a milismperemeter on the front panel.

€1 G 62t

Fig. No 93: Fesp
The cantrol

quency unit, dis nit o~

hipt un

jon

separnte ehnssis
i3 socurcd te the 1ront pncil.
The djjustmont clegonts of distance units =ro :ccest -

through the hiles on the right side of cusa.
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I
Tas gdban oo £F powsr supply uni= /Fiz.%%/ ceamdns v
. o e g Y
SitLor owbaonouLpilos pinte v lrg Ter stogen irn ko por
,zit 2 b st biliger, |
e et ek of Czinath at:biliger uni= /Fi Sy e 4
H
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\ -

i n —cment - ezplifier and o selvyn for 2ero zdjustzent of heading.
} ' 1ine, Switeh far turning on the stabilizer is located on the con-=
trol box pancl.

) . The ejuipment is supplied by the inverter HA-I 5N

¥ : location of *he eguipment units in the aireraft.

' Transnitter of the radur-aiming sight is located on the
bottom of fuselage between the 1lth gnd 13th fusclage frooee
| he transmitter is fmstened by shock mounts in such a way, that
quick rcomoval and casy access for checking up and repairing +he
unit is guaranteod.

Six screws fasten the transmitter to its mounting which is

ﬁxed to & freme secured to shock mmts. ’
The scenner is located bohind the transmitter on the bot-

v
nas. B

- ' tom of fusclege betwoen the l4th and 15th fuselage franc. The

scanner is fixed by four rubber shock mounts, type 271549.

For making the zccess to the receiver and the scenner easy,
an opening on the bottom of fuselage between the 12th and 16th
frame is provided. The opening is covered with a radéone 15 m=m
thick made of foan—polystrol. The radome is secured to the iy~
eraft structure by screws. The scanner 48 accessible only ="ter
removing the rodonc. Kain control-box is located on the left si-
dc of navigator compartment. Tt is fixed to = special suppert

e N fns, Abe A - bl s - et <

¥
o

scewred to the aircraft structurc. an the left side of control
box /relating tc front panel/ the sockets for cable connections

are located.
The plan-positicn-indicztor /Fig.58/ is locoted on & movable

R P

support an the left side of navigator compartment. This support
anables
a/ to turn: the tube in the horizontal plane

- - ' SECRET
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T e W s o A § Sk .k T W W

-

el oo Teals tagend tho otonla

SIE stk o amiy JThEeC fastorn the tuse =~ cnmy o ‘"‘_:;
fooup <o,
}1
: W™ supoly it 13 Iae-ad tyyant tAr sappert o < oin
TMIrCL 3y o 8p231.0 nnscis securad te tha Sioa o7 o Wie
. £l 3 3 ortTont, |
admn st niliger is securod Sisida fhe main ammrnel box
TyoTels . f shotk mounts tryre 27154y,
fig, Nec 3k: PPI Indiezter tube PSEN-L

Fig, Mo 23: C-loul ter VSBN-M -

Corputing unit /Pig,59/ is locnted on the 1o wrnd @ ).

of n vigitor’s aomp-rtrient. It is fixed by holders fo - 3. ok
t neuwnt iy,
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i
b Concti it (L. / md dnverter sint- o ¢
/o488l re lue t on tae loft side of ccekpit, Sysnaou.g o

Wit ool CChen3R Fiy .62/ is loested on the sugpert his . i

E

“ 2 ir e trel hon, CrliLe tion box /Fig.63) is les wod L : o
left R tably o rovig oter. The contrel pelantismes 2 o

| adriuntel accossible, Alrvec mpresacr igefd/ i low - iE s

» tc the t nanistor,

PO

.

; Tii. & oe: Sector ge-rching panel,

et et e

y §L. Zonvertep coentrol ponel.

o l-- -— =
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Tlge Mo 323 10 auetiqn,

i
| L
|
|
i
% i
|
| bige b 5203
1 i8s N 5 cek cf ecmmunicn- No 64: Ci1j irge :
tion wxfﬁlaPB-S SP o*g ‘0512—43‘ cn-t:’u;;:;i “}'z‘: ! th: 4
OPB-6 S ' - ,
Airborge rodar reoponder /SKe/ Z
Airb : ';
| ; ip nc-m r dor roaspender SRU 18 - raspondar e elogany T tiyg
| f independont idontific tion gystem. It raceives interr q.t; ;j_.:.é.
; ¢ B ls wid trenits wten tically the reopond=aign 1o jrope o % 3
} -
! crde,
|
] ‘ Respender iy per e in aonjunction with “irers it e una
| ; S tegg waie
| !
|
% -
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e

-

_AAA‘.U
gy

}

. -gL)_

} "nd ship-intarrcg-ters. i
} The responder set SRU en~bles tha friend-cr-Toe identiffs - - :
} : ticn nnd the dist nce measuring, ' ’ -

— e —
v

sk

Fig. No 65: géggrnm showing connection :nd loc~ticn of blocke

1/- transceivar, 2/- detonn~tor knob, 3/- inerti
n - ~ switch -
code 3 1 - blocking relay of r-.ccmmiatora, 2 - pilot;a !’~1§t{t Pl
The question during the flight is fully autommtical, Power
input is obtained from the electrical d-c systen of airey:ft.

If the aireraft flies in the operation zone of interrogn-

ter, the responder receives its high-frequency sign~1 and trong-
mits coded responds.

Destroy the responder S O if the risk of capture by the ev

nery exists. For destrugcticn nnd electrieal detonotor in the

trinsmitter-receiver 1a loented. The detonctor is trigged by

voltage rnd destructs the transmitter-receiver, The

voltage is

4 _ ' SECRET
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. =91~
fod to the detonator through the ignition button on the pilot”’s
right hand panel,

If the pilot left the aircraft in eoergency without destroy-
ing the responder, the equipment will be d2strgyed in case the
aircraft hits the ground. In that moment the detonator will be
trigged by the imertia ewitch,

Outline characteristics of responder type SRU.

1/ Number of codes: four and emergency signal, solectad of
the switch on code box.

2/ Frequency sweep range of transmitter-receiver 160-170 MC

b 74 Dux:atin'n of a sweeping cycle 0,6450,04 sec. .

4/ Receiver sensitivity about 100-500 microvolts for pulse
recurrence frequency 500 ppe.

5/ Receiver pass-band 2,5 - 6 MC— - "

6/ Langth of .respond — pulse - _

&/ dot /narrow pulse/ 8 - 12 microsec

b/ dash Awidth pulse/ 2C - 30 microscc, dash-to-dot
ratio over 2,5

c/ cmergency signal frox 40 to 7V microsec.
7/ Input voltage 27 volts + 10 percent

8/ Total current drain not exceeding 5,5 amp, power cor-~
sumption 155 watts

The responder equipment consists of following units:

i/ t;‘mamit'tethcciver with power supply,
2/ code box

3/ antenno

4/ inertic switch

5/ ignition switah

6/ moin filter FT-14

SECRET
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“utomatic. 1Y

Fige He 6731
i

Trsnsc%iyer unit cq‘
teins the tifaomittor-r ‘
Doth parts %'e coupled ‘

O the &x ont panel )
12+W'sockot |
high-froquer‘cy recaptacly
apd the bl‘oc%:ing cable "
aircraft/; ¢cmt for cq

The tr:;scnivur is |
‘ia of nft ¢

locutacd:

the right &

- e Y 1Y -

REIGN ’

we amiewm e v

ISSEM

e ——

PRy

t e :a--.j Jlmange el w" 3% SiNd

vith 0d¢d

I'r necaiver ERO,

identiftcution ai,mln :

hsists of twe caagscr, one o hi:

39th and 40?31 fuselnge f

Code b

-t
Gode b
tion-ghacks
an the

tor aswitcly

L]
L

/F18458/ |
bf rasponders

ko le box Lol

edvar, the cther parts the peer
d covored w_ith a easz.

s far coneeting the sntenna Te:
interrogntor /it is inst-1le” oxi

ecting the detonator teo vaolt .

Fame,

b usod for c?d;—sqlacn?m i pe
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~F IR s

Figs No é0: Cole pwel SRo,

A\ "4 3
Fig. No 4u: Incrtin switch SRO.
Aprtann =2,
- - — -
Sommon antenna is ugsed for picking-up the hith-tc oaoroy
in-crrogition signals and for radi:tion of rospond puiso,
A ghort quartep-wove dipole is uscd. It is comatrustes g
a 200 highe Antenn is socured to the totta o fue -
1 aetwe2n the 40t né 410t frone,
I lon Lurtoti,
o - —— - -
The srition bgtton triggors Lhe deten:tor i tixrnoccive:
by 2c¢aner ing it to the source oF "olt ge, The trnoc i.or iy :
i
!
H e e —— SO (e
o T
1 ) SECRE

P
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54 ‘ - ‘
"""“’"”4‘“’ in thia iw if the r:,sk of cnpture by @ enesy ex
| N

i

m,ia switch ,;:rovidea automatic trizgerine of g2inpt

-..-0

of tha u‘cmrt kno a‘ninat tho ground in the case o Jyaf .gc.’ o

S

'O A p———
s
. - sl

i
H

mqrua sviteh le located helow the moummg frm;a of n,- ns-

cgiver, ”Ihree acrw( faaten 1t to the support of J!O-h mscu f.
! |

3::"’9!’- : i

i o, i
raquired er i3 gbtaiped from t%us in the pnwt E xi';;ht.

hand pefel through the circuit braoker Az§-15. Detapapor gt
obtuing Vol.tm thrq an inertin protecting device IP-5 com-

nected aiataly tﬁo the batter,y terminal in battery relyy bf Xe

SB+'1 a eannoct of detonatar cu‘cugt guaranteed relh
oyer&i&m aven ‘
ned o:tf., l.c, 1f thq average switch on the pilot’s left hund
pancl ta turnod off. 5

Iatgnrphmc set }:m-z'. i

Ii;ttz!"phonn sat -5 /Fig4T0/ prov ide§ telephone commxlfa—

tion tetrcm craw bors and it annbles also radio-cqmuunic

all power of electrical system arc tux;k

tion bty romnecting c crow helmet to eppropriate cosmunicnticn
or navigntion uquipmnt.

Us this sot PU—S the pilot is able to tolnpnone mé[
the mﬁfator and the gmner. It is also able to cmca‘ge
by monds' of the commond set RSIU-3M and linison sot RSB~ 'mcLE
tg lutT to the r o-cmpma B—) recnption. I

fHe navigator using the sot SPU-5 i vblo to tolq;thd
with t&cl piloet and te gwner, it may use tho command ..ch
RETU-3§ pnd rodio-coppass ARK-5 an mterphme act ::n:\t;‘u ni:r]
to 1istop to the com mientim ot linjamm fnt RSB-5.
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9/« rec__. Te T =¥ ewr T pUWSD CLGNENT KSBeY, 11/~ comtred
Rs53-5, 12/- tr-nsmitter switching push—button, 153/~ contrcl
desk RSIU-3 M, 1</- switch of self-receiving.

In the comportmert of trunsmitter PSBN-I' there is 1or-‘ted
% helmet-cord-socket, During ground-checks -nd adjustment the
SPU~5 en-bles communic - tion between the radio-service-min ~nd
between mavigntor.

Interphone set SPU-5 consists of fouowing prres

1/ 2mplifier

2/ Three

3/ Junctien box

4/ Dynmotor RU-11 AX

SPU-5 oper-tes on d.c,. voltage supplicd ty the ~irer %
elestric:l systenm through the cireuit bre SP type AlS-5 Joprie

frtipionier 40t

ted on the switch panel,

wsipe cpealies S

Gt L BT TN ey

\
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[

: ' . : ) : “1a to talephonc with
} X ¢ RSB-5

Fics Yo 103 g%%gr .m showing connection and location of blocks
-5

1/- pilet’s telephane seci, 2/- navigator’s telephone scty 3/-
v ganner & tolephone set 4/~ nmplifier, 5/= rotary cunverter RU-1:
. M, 6/- jointing box /- hend-sct, 8/- control el saRE-J,
9/- receiver US-P, 16/- power clement RSB-5; 11/~ contral pones
RSB-5, 12/- transmitter switching push-button, 13/- contr-l
amok RSIU-3 M, 14/~ switch of self-receiving.

In the compartment of tr-nsmittcr PSEN-M therc is locnted
~ helmet-cord=socket. During ground-checks -nd ndjustment the

SU-5 en-bles comaunic ‘tion between the radic-service-mw: md

between navightor.

» Interphonc sct SPU-5 consists of following prrts:
‘ 1/ amplificr
2/ Threo ' ot

3/ Junction box

4/ Dyn-motor RU-11~ All.

SPU-5 oper-tes on dec. voltage cupplicd bty the nirer £t
clectricnl system»thrnugh the cireuit treqker type AZS-% leeti-

ted on the switch ponele

- SECRET
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Sk, on ek Sy Fordcnod, Bkl s Py 4 3

«9 6~
a2plifier has three Stages using vacuua tube type SH7 =
~udie-Irasuence double tricde,
Output power of mplifier - 3 watts,
For calling o crew-member communicating oy rodio, "= speri 1

rely is loeated in the amplifier. This relay intox-come_ct heac~

set’s of 21l crew-members regardless of the position of the ge-

lector switch on their box. The relay may be elosed fron ny

box by placing the selector switch into positian "c:zll‘j,

The nmplifier is mounted an an ~luminium box. On its uppc;r
side 2 relny, tubes, mnd transformer are located. The ezher &e-
t:118 nre locnted in the inner of box. A motzl cap ﬁxéd oy
four holders covars the upper part of box, A spring 1oeks the
volume contrpl ond prevents misndjustment by shocks ':.nd vibr'
tion. The bottcm is covered with = metal plate c:mnccted by :\ ur
rubber shocka mounte to the upper part of shock absorbin.g dcuﬁ.
The lower part is fixed to the upper one by four holders.

Box /Fig. / is a selector—ewitching device which cnsbles

ench crew—gmamber to call any other crew member ~nd to ¢ommunic:-

te with him. Switching for r'\dio-—oper tionv is alsc pMided.

-
-

Figs No 71: Telephone set. SPU-5,
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=97~
& salector switch is used for selecting different functions.

The inscripticn on theswitch signify following functions:
a/ PR-nvig-tion scte

LAt THERRCE

"Iho ®call® position is not lccked nnd when rolensing the
Jnob, it springs automotienlly to the positian *“talk®.

For helmet commection n cord with recepticle is designod.
Ccntrol knob is located an the box provides velume contrel.

b/ KR-coum-nd rodio-sot
; ¢/ CP-1liriscn rodio-aot
- &/ orlistan '
! ’ e/ tk .
E‘ £/ el ' :
'
!

To the switch is ~lso secured the resistonce BC-360 chme
"1 which is connmectod to the amplifier input when switch pl:ced
V : Ai“ intc positions "PK", "KP®, "CP" and "CL". This rcsistnée sto-
‘ ' - dilientor the :mpii'ﬁér input cnd the laryngophone supply vol-

t:go. For coﬁnectixu the box to the equipment, n termin®) pln-
te with 15 pcsts is provided. The box is matallic. Uppet cover
with selector switch, volume control ~nd helmet cord is deto -
¢hable and it is fixed to the mounting frame by twe acr?wo.
The terminnl pl-te is in the frome secured to the oireraft -
structure, .

J"unctiom /sword contncts/ connect the switch and volume
euntrol with the torminnl plate.

i

To the interphone set SPU-5 bolongs also junciicn -box for
intercomnecting cables of all unita of this sot,

Outline technical data.

b et - .

1/ Output volt-ge of amplifier over 70 volts for cutput
' >. lond consisting of three or six headsets type TA-4 md fcr in-

sty

N _ ‘ SECRET
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iut veltage 0,15 volts 1000 cps,

e/ Ln-yngop!;onc supply voltage should be in the limits
2,2 to 3.2 volt_:s,

g

Y

3/ Foise output woltage not over 0,4 volts for autput lcad

: of three or six headeoj:s when three of six laryngophanes cennccted
; to the anp:liﬁophxput.

: 3 4/ Primary source input 26 volts * 10.
L ]

L 4

5/ Required current drein sbout 2,2 anps.

B location on the aircraft, .

1 . ! 4 The amplifier 1s located on the left side of the navig...

tor’s compartment. It is socured to the suppert of redar reppun-
" N . .

der,

' The amplifior chasais is sccure? to the support by four
: ' 4 scarews,
! . .

' . —HBavigator’s box 1s located an the instrument pancl on the

1oft 81de of cockpit. Pilot’s box 1s on the right hand panel.
Gmner’s box is on the right

selage freame,

The headsets and laryngophonece of Crew-members Are comix::-
ted to eny set ueing the box of Anterphone set, which has £
this purpose a cord with recoptacle. In the navigator's cem-

) : partment on the upper side of right hand panel two sockets axe

located for caunecting the hoadset and laryngophone, Sockets
are connected to the box.

8ide of compartment on the 44 fu-

E Dynamotor is located on the right side of navigator’s ces-
.. -4 partment botween the 4th ana Sth fusclage frame. Two string.
-absorbers fosten the dynamotor to the airerart struct.re,
Junction box of SPU is located on tho radio-ecquipmonterizic
on the left aide of navigator’s compartmont,

Junction box is
r o fixod bty two ocrows,

o

SECRET
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~lternsting current system.

Generads .

Alternating current system in the aircraft supplics volt e
for radic-equipment /radio-coupass ARK-5, radio-altimcter R¥-1l,
comand radio set RSIV-XY/. Main source of alternating current
1s inverter Ma=150, as a reserve inverter MA=-25C is usod.

H ‘ !
e e o5 b oo Ml i s O OB 4 1

Outline technicel data of inverters __ Wi-500 Bhr2C
1/ Primary socurce voltage 26 volts*10% 26 volta 110
2/ A-C outprt voltage - 400 cps 115 volte+5% 115 voltatds

.
. a0
o

tput for power faétor ~
> g?;" ope pe 500 volt-amp 250 volt-sop.

.« 4/ Current arain 36 ampe ° 22 ampe

Alternating current is distributed to tha consumpters 3
the alternating current bus panel. In this panel reostats for
controlling the invertor output voltags and fuse-links of A{
power consympters are located. Wiring diagram of bus panel iz
shown in Pig.72, o

THRE e

- b/ Location, installation and removal of A.C.pov?r souress .

Inverter Mi-500 1s located on the right side of hose wherl
- "% compartment. For installation and romoval it is accessible *rom
f this nose wheel compartment. When romoving the inverter proceod
as follows: '

1/ Loosen the captive screw of cover of an opening an *he
.r -8 right side of noso wheel compartment /hermet-socket/ and reme
\ the cover.

2/ loosen the nuts of terminal posts and remove the conduc-

3 tor torminals. ‘
; 3/ Loosan the lock-ring of cable plug and discowect the

cable.

-
&
\
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4/ Locaen the captive acrew of inverter mounting frape and

G kP

Lo .

Teizove the inverter,

Invertor M.-250 1s located in the navigntor’s compsrtment
atove the switeh panel. For checking or replacing the fuse =7
alternating current circuit, press the head of fastaner, tum

'
- s

it counter-clockwlse and remove the cover of panel. in the si-
ternating current bus panel /Fig.72/ the fusecs type FV-2 of
the alternating current circuits of rodio compass AR-5, radis
altimcter RV-10, command radio set RSIV-3M and voltmcter tyo2
EV-46 are located. One spare fuse is also located in the bus

penacl.

.

'
d .
O T L e T PR P N N S

; i
| [ 31dinldd
a Va b bd Vs TSN

(

4 F..’.'E No 72: - - . [ - 2= o S v e diea e o el
S e/ Check.s and voltage ad,justmenta of invertors.
'v.‘.t"; 1/ Turn on the circuit breakers /AZS/ “Radio-compasg® :zxt
+« 1 "Inverter MA-500" on the navigator’s switch panel.
v 2/ Place the inverter selector switch into positien
PO .. 3/ Turn on the radio altimeter RV-10 apd radio compass -5,
. 4 4/ Check the alternating voltage hy observing the voltmtor

reading..It should be 112-118 volts, If it excecds these limts,
adjust it,
5/ Loosen tho screw fastoning the cover of adjusting rc-

] sistances on A.C. panel and remove the cover,
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6/ Loose 2 little the screw of slidc-contact of variatls
resistance with inscription !1i-500 md adjust the slido-contoact
for obtaining proper voltage 115 volts. v
7/ Adjust the inverter Ma-500 in the same way. If the act-
put voltage of any invarter exceeds 150 volts ond it is not pos-
sible to decrease it by sdjusting the resistance, the carbm-re-
gulator of inverter is dsmoeged. Remove the inverter frem tilr-
craft ond send it in the shop. The inverter should net mmn ¢ tha-

out load as this will cause fault in carbon voltage—regulater.
After turning on the inverter the consumpter should be turned on
immediately.

Radio-reception disturbances and noise-level ERgSUroECnY.

Muin sources of redio-reception disturbances caused W the
olectrica_l system are following equipments:

1/ TI~K 6 turret assambly

2/ Ganerators GSR-9000

TP S- | PP T, TR - JIOC TWR S 5 g2 i L

3/ Motor D=-200 of fuel ovor-pumping syatcm BFK-4

4/ Motor MEP=3 of fuecl pump PN-45

5/ Inverter PaG-1 f of distand reading compass DQRIK-3

6/ Dynxmotors RV=11 AM of radio-receiver US-P, interphixs:
sot SPU-5 ond redio altimeter RV-2 ,
7/ Inverters MA-500 ond MA-250 supplying ARK-5, RSTU~) :udd
RV-10 )
8/ Dynamotors U-18-1 of receivers GRP-2 and KRP-F
9/ Inverter MA-250 of radio-distance-measuring cquipoont

j SD=-1,
10/ Inverter 2PP-40 of rador identification set SR
11/ Inverter MA-1500 of radar aiming sight PSBN-k,

-~

Noias-lavel in tho circraft is messured on the cutput of
i i i 9 .
5’5«&" P i t%&@,i;ﬂf NN
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| tceriver US-Pz, following procedure:

} 1. Ir par:llai with the headset connect to the headset ter-
"iral of receiver US-F the outputmeter IV-4 or alternatins cur-

Tont velizmetar of set KSP-L,

| . < Turn en the receiver US-9 and adjust it for - frejueng
‘ cr. which ne tronsaissioen of any station is heard.

WOTE: 1. For avoiding :Lnddstrial interference, zarry out Ttc = E
recise level measurement in such a tiné and on such 2 place tht H
tha external interference will be negligible.

; 2. Receiver used for noise-level mecsurement should
b ) . oeet all outline technical requirements,.

3. Adjust the volume vomtrol for intern®-noise out- ’
Qut of 2 volts. '

4. Turn on all cansumpters producing radio-disturbanc:
V - _ the instrument I1I~K6 andmeesure the noisc-level with the engine

/one %y one/ rumning. ‘fhe noise-level should not exceed 5 volts.,
5. If the noise-level exceeds the prescribed value,

turn on the cansumpters separately and deternine wh ich causea
the greatest vdistv.u'bance.

For meking easy the detection of disturbonce soﬁrcos. nea-
sure the noise level when a group of consumpters only is on.
: when all consumpters turne on, the noise-level imcreases to 0,.
- 1 volt. If the mg'{nes are running the noise=level increcses
up to 0,5 - 2 volts. \

Operation of one II-K6 turret assembly ccuses incresse of

e il e

noise-level up ts 12 = 20 volts..High moise-level may be cousad
by following foults: fault of supply filte:r network of one of
sets, dzmmage of bonding or cable shielding, sparkling of collec-

273

tor “rushes if the collector is dirty, faulty operation brushas

cauaed by unsufficient pressure ete.
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If the noise level increases greatly during the flight,
check immediately after the flight the bonding snd the gtatic—

[ .s;.majp!'@fgw B

8ischarge string.

Instruction for operating and maintenance of radig

equipment,
Preparation before flight.

i The preper>tion before flight should procéud in the follow-
' ing order:
‘ ' 1/ Check the reliability of connection of the antemna to
the lead through insulator of the station PC-5 /RS3-5/.

2/ In the cabin of the gunner—fadio operator check:

- the mounting of the clemenmts of the radio station RSB-3;
of the recaiver US-P and the telephone apparatus /SPU-5/;

-~ the reliability of contact of the plug sockets;

- the rellability and correctness of connection of the
entenna leads to the terminals of the tronsmitter biocb, the 9

antenna elements and the radio receiver; .

~ the ralicbility of the gastening and the correct comne:s- ; -
tion of the plugs‘ into fhe sockets of the receiver, the power 3
and the antenna ele;nanf,a; _

~ the presence and the faultlessness of ihe spare fusce ir:
the powaer olement of the RSB-5; '

- the preaence of the "Tables for orientation for the tun-
ing of the transmitter of the radio station RSB-5";

- the oparation of the radio station RSB-5.receiver -nd

.. a0l i e . ol R i s en Wibn el e e+ e e s

Y ¢transmitter RSB=5 in all modes of operation; after checking

lenve the radio station switchecd to "PRM™,
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o . NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



} ) :
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9 M

’ .

) o SECRET .
A4 NO FOREIGN DISSEM

" At

b ook

%
-

I+

3. Tnke oif the 1id of the ek tover o th2 pilet’s csbin

i er

' il cheer the fastening of the receiver, the frame, the poizture
_ ‘ atsortent, the r.djo compass RK-5 and amke sure of the ralihe
\ connection of the plug connectors and the durite strand.
4. In the ceing of the.nuvigator check:

i - the fastening of the amplifier and o the LPU-5, the 31
stributing tox, the control desk and the navigater’s inile-ter
oF the &pdle compass iRK-5, the dyneamotor Ka-250;

= the reliability of connection of the plug connecters of
the radio equipment; . ;
- the presence and the faultlessness of the “uses ani the
spare fuses of the a.c. board; ]
- the presence and faultlessness of the i{llu-inatiom lampe
of the control desk of the rudio compass ARK-é;
= the relisbility and the correct comnection of the slugs
into the sockets of thc control desk of the radia coupéss and
: into the sockets "TZL" and "LRG” /Tlph. an? Laryngerh./ 6‘.‘ the
J rient dosk. v _ |
5. Switch on the automatic protecting devieces in the sup~
£l circuits /AZS/ of the radio eguipment on the tcard of the
nuvigator. Switch on the dynanotor Mi-50C angd the radic docgpiss

aRK-5 ard check, by neuns of the voltoeter, the a.c. volt: a3,

e

whick should ejusl to sbout 115 V,

o

Theck tha voltage of the & ynamotor Ma-253, tr2 cpers iom
of the redie compiss in all modes of operatic: =rt <he cperatien
of the SPU-5, .

6. Theck trhe fastening and the stretching cf th2 ang rna,

hzex ~he relizzility of tho conneszion of the intonrma 14 < te

iy lpb . ot das  m.

thoe lesd-‘hroug:. insul.tor of the redio cozpess,

7e In the z:tin ol the pilot check:

b s - i IR
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. y v “A""“ L3 B - - ﬁ

|. ! [ .

. ! i

o o ' R -+

} = the flamanine of tn: conarel drsk ARE-S an2 of zhe Inllcie %
Ter of e sowrsr wmgles of thke pilot; ; j

t . ' _cctin of the cour:d ngles af the pilot.
£. Switeh off ihe spply ©f the lizison ridie statige SRSD.
c%e heck the fistening of the antennas of the mz2: :1523*
ters RV-2 ans Rr=10. .

10 U2ke off the covers and checsk the fastening of <ho =mtem-
nxe of the IFT set -nd of the 2istance measuring set S0-1.

11, In the reir compartment check the fostening of the radie
esuipment and the relietility of comnection of the plug romnac--
tors of the transceiver Sho, t0 the inertis switsh and snterms
of the SRO, the recciver and transmitter of the r2383io &istomee

- measuring set SD=-1, the transceiver of the rzdic —ltimeter RV-110,
‘ the glide path receiver GRP-2 -nd the loctliser receiver SRP-F.
T-ke out the plug "VERYV® /Detonation/ of the transcciver cf.ﬁ::
7 sct SRO.

lz. Ir. the bosr compartment check the fzstening of: the ma~
{ ker receiver {RP-48p, the transceiver and converter RU-LIAN, the
rzdio zltimetaer RV-2, Make sure that there is no meisture in the
spzce of the antemno /inside the fuselnge/- ef the XRP-48p,. If
there is moisture present, take off the cover and &r=2in tne |

[T

[ PO

‘mpisture.

13, Take off the cover o« the compartment of the fraat s.o.
leg znd check the festening of the blecks of the rrdio dead i~
min> cet PSEN-!I, Make sure of relizble commection cf rlug con=

neetors. Pump :ir onto the transmitter PSEN-,

S | A, K | A

14, Check the f:stening and the sleanness of the cover of
the wmtern: of the PLEN-I, If rust in present, wipc the tover

with ¢ cloth, moietencd with waler /it ies not allowed %o use
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petrol/.

1%. In the cobin of th(l: pilot check the Tastenin;: of: tha
control boards of the radio IFF set 5SRO, the rudieo distance mea-
suring set SD-1, the glide path and the localiser receiver, the
indicators of the radio altimetor EV-2, the radio distance mea-
suring set 5D=1 and the glide path and the loc~lizer receivers
Psp-a8. _ .

16. Fix the desired code by means of the switch on the
board of the IFF sct SRO, Switch on the automatic net protecting
| o " devices, Push the button "VZRYV" /Detonation/ and, after the

' ' pilet lamp begins to shine, check the faultleassness of the cir-
cuit of the IFF set detonator. /The plug "VZRYV" /Detonation/
should be disconnccted from the detonator,

17. Switch on the radio altimeter RV-2 and check the zero.
pascition of the indicator pointer on the low altitude range.
Check the switching of the ranges cn the indicator RV-Z.

18. Fix the necessary number of the fixed frequeney on the
cantrol desk of the glide-path and localizer receivers M=50;
switch on their supplies, and make sure, that the indicators
show a deflection, when indicating operation of ground glide-
path and localizer markers, end that the openings of the defeet-
signals are covered by black shutters. Push the button "Gheckins”
on the control desk of the M-50, and check tha zero position of
the pointer of the indicator of the localizer receiver.

19. Switch on the supply of the radio distance measwring
sat and check its operation and calibration,

20. Switch off the automatic protecting devices of the net
o SP indiecator of the RV-10 in the nevigator’s cabin, Make surs
of relinbly connection of the ﬁlug connectors.

22. Switch on the suppl,\) of the radio ol timeter RV-10, and

-
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’A_ . ©  check its operition and adjustment,
) 23. Check the operntion of the radio bomb aiming set PEAN-L

as shm in chapter III, § 3, after having connected to the oocard

' net and aerpdrome source of electric energy, of power not less
| ‘ than 3 v,

\ . Co 24, Before starting, connect the detonator and plug “VZRYV" s 4
of the transceiver of the IFF sct SRO.

Operstions after flight.

e e e e - e

1. Check the reliability of the connection of the sntanns
1s8d to the lead-through insulator of the RSB-5 and make Sura,

that the insulator end its antifreeze cover are not domaged .

arg s M ] e e

2. In © . cear compoartment check the reliability of the

connection of .de antenna lead to the 1cad-through insulatérs.. g i
Make sure, that the porcelain beods of the antonna lend, the ! w
1ead~through and the supporting insulotors are clean.

3. In the cabin of the gunnor-radio operator theck:

- the fastening of nll the equipment. Fay special attention

to the fastening of the power element RSB-5 and to the lock nuts
of the receiver US-P locks; '

- the reliability of the cannection of the antemns lacd to

e o et it o i T

the transmitter blocks, the antenna clement and the receiver to

the lead-through insulator; make sure that the porcelain beads

of the antenna lead and the supporting insulators are clean;
- the connecting of the plug connectors and the fastening

of the cables of the equipment;
- whether‘ the equipment has no outer signs of damnge. * Y
4, In the bomb comburtmcnt check the reliability of the con-

. nection of the plug connectors and the fastening of the conduc-

tor otands of the cqu_ipment.
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5. Check the stretching of the antennns of the sets ARK-5
and RSB-5, check, whether the end insulators of the sntemna ma

the anti-freeze covers show no outer signs of demage. Malx: sure,

. that the connection of the antenna lead to the lead-through in-

sulator of the rodio compass ARK-5 is reliable.
* Go Through the opening in the cover of the pilots cabin

" chack the fastening of the receiver and of the frame with the ‘

moisture absorbent of the radio compass ARK-5 moke sure of the

' reliability of the connection of the plug comnectors and tha an-

tenna lead, )
7. In the navigator’s cabin chock:
= the fastening of the radio equipment, and whether the e-

" quipment shows any outer signs of mechanical demage;

= the reliability of the connection of the plug conncctors

* and the fastening of the cables of the radio equipment ané the

' elastic shaft of the radioc compass;
- the reliebility of operation of the switches MA-50C, -

H .
- . OFF - Ma 250 /the a,c, voltmeter, the telephone apperatus SPU-$

and the control desk of the radio compassj

i

in the a.c. board - the faultlessness of the melting fuses

;:nd their fastening in the fuse blocks; check the presencs of a
|

- ‘;apnre fuse,

8, In tho pilots cabin cheek:
- the f~stening of thc control desk of the radio compnss

- |ARK=5;

= the fastening of the elastic shaft of the radio compass.
9. Remove 211 defects detected during the flight and thc‘
._d.mapcctim.
10. Check, under currents, the operntion of all the enuip=
| \ 2%
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11. Checx the fastening of the antennns of the rodio 1ti-
metors RV-¢ and RVe1d and mnke suré, that they are not methani~
¢ 1lv dannged, Mike surce, that the white insulating ring o7 the
antanna is clean,

12, Check the fastening of the antennas of the radio dis-
tance measuring set ind of the IFF set GRO and nake sure that

_' thay are not mechmnically damnged. Pay att‘ention to the cogvars cof
the radio distance measuring set antannas,

13. Checl the fastening of the cover of the PSBEN- mmiennn
and moke sure, thot it is not mechanically damaged. If the cover

is stained with rust, oil, etc., wash it with warn water and so.p.

_-_wv_

14. In the rear compartment check: ¢
- the fastening and the mechanical foultlessness of the -
tronsceiver and the inertia switch of the IFF set 5RO, thé re- :
) - 2 caiver and tronsmitter of the distonce measuring set SD-1, the
- :&ynnmotor HA-250, the tranaceiver RV-10, the localizer recciver
’ ',KR'P-I-‘, the glide path receiver GRP-2 andthe distributinb box of o
- “the localizer and glide path receivers; ) ) i
! = the reliobility of the connection of the plug comﬁf:torur ;
l:of the radio equipment and the fasten_ing of the ands of th: con~
iductora in the distributing boxes of the radiotechnical equip- '
ont. Pay _epecial attention to the conncction of the plug connec-
‘tars of the antenna of the IFF set and the'diatanco meASUTing Set;
- the fastening of the radio equipment cables.
Take out the plug "V ZRYV* /Explosion/ and the detonator pl- -
te out of the receiver of the IFF set SRO,

15. In the bomb compartiment check:

~ the fastening of the transceiver and the converter of th

T

‘IJndio altimeter RV-2 and the marker roceiver MRP-48p;

= the rolinbility of the connection of the plug connectors

- ‘ ' "SECRET
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i .nd the

'

fastening of the cables of the radio equipment .

1G. Ramove the cwer of the front v.c. leg compartment .igd

i check: i
N = the fastening and the mechanical faultlessness of the _g
' PSEN-H blocks; ' 3.’:
. ‘ - the relizbility of the cormection of the plug commectars E

2
for the block PSEN-M and the hermotical conncectors on the - S wall i 3
: of the navigator 8 cabin;

- the tightnese of the nuts, pressing the flange of the t:»
) . "7 be to the manometer and the

17. In the pilots cabin check:

- the fustening and the mechanical faultlessness o the

control desks of tha IFF set, of the glide path and localizer
irecelvers and the radio distance measuring set;

= the fastening on the instrument panel of the indicators

‘PRV-46 of the radio altimetor. RV-2, the radio distance RCASUrivy:

et SY-]1 and the instrument landing equipment PSP-48;
'-*! = the reliability of operation of the switches on the eq:-
-":rol desks of the radio distance measuring sed SD-1 and of the
ocalizer and glide path recoivera.v
i 18. In the navigetor’s cabin chock:

'*1 - the fastening of the blocks of the PSBN-M and of the r-

- the reliability of connection of the plug connectors of
¢ radio equlpmnt,

R = the fastening of the cables of the rodio equipment in the
Jabdin,

19,

Remove all defects detected during the flight and the
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inspection.

20- Test under current the operation of all the tadiotech~

& nical equipment. )
21. Put into their place the covers of the IFF sect and radie¢

distance measuring sot antennas.

i
: Periodical servicing procedures .

‘ Periodical servicing proceduree are to be perfornmed after

an inspection in volume of the pos_t-ﬂight preparacion. It is

3 allowed to decline from the terms of performing the serviring
proccdures by 5 hours /later or cerlier/ according to the deci-

aion of the chief engineer of the unit,

!
1. after every 25 * 5 flight hours

4Apparatusgsy
1. Check and mspect th2 condition of the remote ccn’.rol

mechanise

!
{
-
|
Y
: 2. Check the cmdition of bond:\ng of the radio sets =nd of

s.v;' the radiotechnical accessories. N
3. Check operaticnal roadi.ness of the apparatuses b: mos”
- jof teat-measuring instruments or simulators /without removing

| the apparatuses from the aircraft/ by which make sure about:

3

parts
- no interference occuring in the cooperating apperztuses.

4. Chock the electric current consumption from the board
rictwork of the aircraft according to the ‘determined valucs.

o
4
. Motor altcrnators of MA type

: 5. Test the values of the output voltage and make sure
. vthat the values arc in conformity with the determined valuea,
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b ) . <. Supervise the collectors and brush asgemblizs. Jean T %
' ) eollectors from the brush dust, Dake sw'e thot the brushes 2ov: g
@2sily in the brush-holders and that tha dine:‘xsions of the bru- »
| shes are sufficient. Blow through the inner cavity of the imver-
] ters by conmpressed air.
' . ) Antanna pystoms, 3
" 7. Supervise the movable parts of the antennas and Zubri¢a-
te them. _ '
8. Wash the po]&stirol fairings of the antennas.
9. Supervise the durite hoses and check tha condition of
the dchumidifiers /siliea gel charges/. If necessary, dfy the

b B - silica gel ‘or oxchange it.
' 10. Remove the polystirol fairing of the antemna amd sup-r
vise fastening of blocks and assemblies of the antenr. éontrols.

v - Clean the draining opening of the mechanisn i
- Hounting scheme, '
) 1. Suporviaé the condition of the screening of the cables :
N ond wiring. Make sure whether no cracks or irrcgular cofitoct te- v
‘ltweeu them and the metallic parts of the aircraft occur, ,;
w 12. Check correctness of the FOF set destruction circuit. E  :
g 19. Check the reliebility of the electrit_:al contacta of tho '
radio hub and laryngophone connector plugs. .
- Badlo hybes .
-‘.“ 14. Check the tolephones and laryngophcnes for compliunde - -
. !with the detormined values,
1 Mounting schepe,
':: 15. Supervise the plug and socket conncctors and the air-
,tightencd connectors of the feeders of low and radio frequency. E
‘“u‘Makc sure about the reliability and cleanliness of the camtae: f
il , T e PR PO
(. -
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R

FTacre nothe niretithtonad and rlug-nd-socket comnlotlons.
2. hook the axzctness of Tastening of the contatts in
‘tha seitshhoarda o the radiocompass.

iTe Carmry out the visual inspecticn of the electric doton.-

aflar avery 100 hours of aervice,

Perforn the 30-hours periodical servicing procedurcs wma,
besides that:

§

1. Renove the apparatuses from the aircraft and chock tha
‘condition of the mounting, fastening of the parts of the radis

*achene nd radio valves inside the blocks,
e 3

2, Check and wask /wipe/ Yy the rectified spirit and blow
“I%through by the compressdd nir:

< the contacts of all relay, mounted in the blocks of the ap-
“!paratuses the slides of the variometers

;

oL ;“:’,, 3+ On the testing stations test the main technical deta of

Jtho radio apparstuses.
al 4. Check whether there are no cracks at the booms and breo-
»ickets and the parts of apparatuses on which the blocks are fhe-
- Jdtensd.
.4 Inverters and motor-oltermptore,
: 5. Check the collectors and brush assembly of the iaverter
—-40. Blow through the inside cavity by the compressed air,
6. Check the maln technical data and make sure that they
Forrespond to the values of the technicol conditions,

Mount 8

’ 7. Remove the flexible shaft, check them, wash nnd lubric:tz,

- 8. Open the reducing gears of the remote cantrol trwmamie-

i
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| zions, clean them or wash, check the reliability of thair fasten- % :
ins wid condition of the parts and lubricate theam. ?‘
} T

9. Check the integrity of thc heating filoments in the ale: -
tro detcnators,
i It 10. Supervise the piug—md-socket connectors and the air-
» :tightening connectors of the cables /feeders/ of low and rdic
! ;freguency. Make sure about the reliability of tae connection rrc
‘about the cleanliness of the contact surfaces.

Storing of the aircroft in idle conditiom. 3

If the aircraft for no matter what couses is eliminated frcs
‘the flight service for a term exceeding 10 days, it ie necesssry

: ;'to carry out the preservation treatment of the aireraft and of
“ %he engines according to the instruction for cperstion snd servi-
: ing. If the aircreft for no matter what causes does not perforr
4 Flights, though it 1s not climinnted from flight service, it is
o ’hecessary to carry out the following proceduras:
After oye 0 8 )

Check the service readiness of the radic apparatuses.

Aftor oyory 30 + 2 days 4
Corry out the work, prescribed for every 10 days aad besidca 1

~%

1l. Check the condition of the silica gel in the _t.!ohunidify‘
) ing capsules of the radio equipment;
' 2. chi the service readiness of the radio and radiotech-
‘2ical equipment with nid of a ground electrieity source during
0 minutes.
After every 3 months + 10 days
CorTy out the procedures, pu‘eqcribed for avery 30 days nnd
ecsides that:

P
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) ' o check without dismounting from the aircraft the function of

! . the ridio equipment and radio apparatuses by means of testing in-
atruments for their baaic technical datn according to the teciini--

c1l gpecifications.

AUTOMATIC RADIO COMPASS ARK-S

Switching on and checking of operation of thc rodie com-
poss ARK-5

1. Gn the panel of the navigator switch on the automntic
protecting devices "Radio compaas INV®, “Radio Compaass™ md
"Converter MA-500",

2. Insert the plugs of the headset into the sockets "T1p:.*
ond “Lrgph".

3. Put the switch on the navigotor’s telephone eset into

position "RK",
4. Put the switch of the convorters into position “NA-2%0°.
5. Put the switch on the control panel of the rodie compnss
}.nto position "Ant®". After this the pilot lemp on the panel sheuld ’

kmgi.n to shine. If the pilot lamp'doea not shine, press the pugh-
button “cantro1®. '
. 6. Check the a.c. voltage by means of the voltmeter on the , 
navigotor’s alectropancl. The voltage should be 112 - 118 V. :
' 7. let the radio compass receiver tubes warm up for 1-2 wmin,
) 8, Put the bond switch into the poaition correspond ing tc
Prequency of the recoived atation. Chock the scale il1luminctien
ogulation. '
; 9. By means of the kmob "Tuning” tune to the statien aceord-
g to the largest deflection of the tuning indicator pointer.

CRRRURY PR e o

I
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“he imed of the remote tuning mechanism should rotata continu-
ously, without jorks,

_ ' 1C. Adjust, by memns of tho volume control, the wanted .-
[ L vel of the received signal.

11. Put the operation mcde switeh into position “Comp.™ The
poirnter of thc bearing indicator should show the direction t¢ the
received station,

. During the rotation of the frame o tone of 50 c/B shou:é tc
f heard in the telephciies. This tone should vanish when the frome
comes to the position of zero reception.

12, After puiting the operation mode switch into the position
"Frome", snd pushing the control knob for rotating the frame,

; ] . check the alow ard quick rotation of the frame to the left :ms te
- the right,
‘ 13. Put the operation mode switch agnin into position “Com-
pass”, The bearing angle indicator pointer should stop in the s~
w2 position, in which it was during the test of point 11,

- 14, Check the operation of the radio compass according to
the points 8, 9; 10 and 11, tuning the rodio station fo aiffe-
rent stations on other bands,

15. Aﬁer.the checking put the operction mode switch into
position “Orr*,

16, Switch off the supply source of the rotary converter.

4djusting the indigation of the tuning senje !13;‘ the
reol tuning of the receiver,

After the radio compass or the control panels are mountscs
an the aeroplane, it is neceszary to. ndjust the indications of
the control panel scale with the real tuning of the receiver.

’ This is done os follows:

A4 . SECRET
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1. Conmec* the Tlexible shaft to the receiver and te one
37 the contrel p-nels and by rotatin; the tuning knob wnti-
@ ) *lockwise, brin; ihe rotors of the variable condensors up te¢
. . *he stopper,

<« Disconnect the flexible shaft from the control panel,

wit the band switch into the position corresponding to the thiv '
' land /640~133C ke/s/ and, by rotating the tuning knob.' bring *hw
) wrk “"Stopper® against the sighting mark, the rotors of the rv
:eiver variable condensers being turncd up to the stopper.

3. Adjust the scale of the second control pencl to the ssue
requency, as the first panel scale, connect the floxible shaf*
nd by rotating the tuning knodb, make sure that the 1n_¢1eatina5

) - T the scales of both control panels carrespond to each other.
) o 4. Tune to a redio atation, whose frequency. is knovn, and
heck, whether the indications of the scale carrespond to tix

v ' uncd frequaency.

Compensation of the redio deviation,

It is necessary to compensate the radio deviation when ro-
lacing the frame, or if the remanent deviation exceeds plus-
ninus 3°,

The operotions arc ms follows:

1. Loosen the acrews, fastening the covorrof the mtmﬁa
14 take the cover off,

‘ 2. Loosen the three screwa, faatenlng the coupenaator of
. tdio deviation with the selsyn to the stand of the anteanna, ta-
' ! out the compensator, after having disconnected the conduetor:
‘om the cmtact board,
3. Tuke off the hock from the compensator disk.

t 4, Adjust the compensator for Zero correction in the folle:-

\ —— : -

L 4 ‘ o ‘ SECRET

NN FNARFEI (;‘.N NISSFM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



. . . ’ ——— s 2 " as am
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9 1

‘ SECRET
' NO FOREIGN DISSEM

=118~
| L ‘ ing way:
; ' 37 loosen the disk, adjust to zero mark of scale of the cor-
' sections with respect to the zero of the azimuth sccle, and check,
shether the indicator pointer is against the division 1-2° *e the
} - left of the scale of corrections. If it is not 50, keep the disk
' in the ssme position, ond rotate the ‘regulatien screw. which cor-
*esponds to the zero mark of the azimuth scale until tha inéfca-
or pointer reaches the civision 1 - 2° of the scale en the left
»f the zero of the corrcetion scale.
b/ Do the saae Zor 15, 30, 45° ete. Check the corroctnes:
iT the adjustaent. IT the pointer indicator of the compensat gr
£ in all 24 positions, when the disk is rotated, 1 -~ 29 to v
«eft of the correction scale zero, the adjustument ia qorrect.
L, : ' ¢/ Put the hnok on the compensator disk and fix it in such
. v : « position thet the edge of the pointer is axactly against the
ero mark of the correction scale.

5. Agscmble the frame.

6. Put dovn the radio deviation, taking the reading aceor<-
ng to the bearing angle indicator of the navigator, and fixing
relioinarily the zero of the azimuth secale cgninst the index.
alculate _the corrections ﬁ-p and plot a graph of Dp as a function
£ the bearing angle.

7. Take the frame to picces and take off thc compensatar,

8 shown in points 1, 2, 3. ‘ ‘

8. Adjust the zero mark of the scale ngainst the divisios:
45° of the azinuth ecale, and by rotating the regulating scres
sorresponding to 345°/ adjust the pointer on the correction
sale to the angle, corresponding to the mark and 1/3 of the

pocnitude of D,
i P

9. In the scme way sdjust the carrections in the romain:cn:

bilie o 49F
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-3 prsitiens, in the order 345, 15, 330, 30, 313, 45, 302, &°
ete, putting the zero o the correction asccle ggainst the givor
nwks of the azimuth scale.

10, Adjust the correction twice by 1/3 or Dp ir the way gi-
ven above, on 21l 24 positions.

11. Check the xdjustment of the compensator. For. this pur-
posa put the zero mark of the compensator disk correctiom scale
azrinst the aziauth angles O, 15, 30° etc, and check tha corres
ponding position of the pointer indicator to the graph o t.he
radic deviation. In canse of differences adJust the cempmmsater.

12. Put the ccmpensator into its place, and cover the mechs -
nisn by the housing.

13. Check the corrcetion by snotler writing down the radio
deviation, Plot a graph of the remanent deviation.The largest
permissible remanent deviation is plus/minus 3°,

Tre AZROPLANE INTZRCOMUNICATION SiSTEM SPU-P

Switching an and checking of the operation of the SFU-S,

The operaticn of the SPU-5 is checked by twe radio ppecia-.
lists:. one 1s in the navigator’s cabin, the other is in the pi-
lot “s or gunner-radio operator‘s cabin. The checking is done
according to the folloung: '

1. Conneet the headsets with the telephone sets of the navi.
gator and pilot.

2. Switch on the net automatic protecting doavice “SPU™ en
<he navigator’s electro-pancl.

3. Put the switch of the tolephone set of the SHU imto po-

 8ition "G/" and then into position “SL" and check the int2l})ig:-

bility of the trznsmitted spoech,.
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! <. <hock the oalling of & member of the ecrew. For this pur b4
f sore put the switeh of the telephone set of the pilot into any :‘?
position except "SL", "GV® and “VYZI", Put the owitch on the ni-
5
| vizator‘s telephone set into pooition "VLZ®, In the headrhones, f
_ connected to the pilot’s set, the speech should be hoard.
) 5. Check the operation of the volume controls on the SPU ;
acplifier and on the telephone sets. 1 E
6. Check the intercorrmnication betwean the cabins of tha %
navigator and the gunner-radic-operator /No.3 and 4/. ' :
i
Testing the SPU-5 by means of instrument KSR-1. .
\ 1. Connect the headscis to the pilot’s, gumner-radic opera- :
rd t :
tor’s and navigator’s telephones, .
) 2. Put the switchea of all telephone sets into positian “W©. b
- ) 3. Connect the supply plug of the instrument KSR-1 to the b s

board net in the navigator”’s cabin.
4, Switch on the supply source of the SPU-Z.
5., Put the swit¢h "Measuring” of the instrumecat KuR-1 imts
_ the position "V" and the scale switch into position 10 v,

6, Connoct by means of conductors the sockets "V=V I=1 b
with the telephone sockets "Telph" on the right navigstor’s pa
nel, but do not connect the ‘telephones /Fig.73/.

7. Measure the corresponding noise of the amplifier SPU-5.
The noise voltage should be lower than 0,4 V. This corroesponda
to two omall divisions on the scale of the instrument Kik-l.

8, Put the scale owitch of the instrument XLR-1 intc posi-
tion "100 V¥, :

9. Connect the soékets "Lrgph” of the instrument KSE-) over
voltage divider ¢£,8 V w7ith the laryngophone sockets on the righ:
navigator’s panel /Fig.9/. The size of the voltage divider re-
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sistors is so adjusted, that the voltage, messured by mgwmns of
a tube voltmeter VKS-7 on the luryngophonc sockets is about
9,15 V,

HOTE: The resistors 2 and & /Fig.73/ are, for the given in-
strunent. KSR-1, adjusted once on one aeroplane. The checking off
the SFU-5 on other acroplancs may be done without checking the
input voltages.

' 10/ Read on the scale of the instrument KSR-1 the output
voltage of the amplificr SPU-5. It should not be less than 70 V.

11/ Discanncct the instrument from the telephone soexets

"T1ph" on the right navigator’s panel.

12/ Connect the sockets "Lrgph® on the navigator’s right
pancl to the sockets "y =V T =1 bar" of the instrument KSR-1. ~ 33
13/ Put the switch "Measuring® of the i'nstrmnt KSR-1
into position V = , the switch scale into position =10 V™.
14/ Read on the scale of the measuring instrument Kuk-1
the supply voltage of the laryngophones. It should be @ausl to

2,2 - 3,2 V, when threce laryngophones are comected.

15. Disconnect the instrumwmnt KSR-1 and switch off the sup-
ply wource of the SPU-5 and the KSR-1l.

Radio Station PSB - 5.

Tun and Test f Operat

1. Connect the board not to the serodrome power source and

- check the voltage /8.c./ by means of the voltmeter in the cabia

of the gumner-radio operator; the voltage should be 26 ¥, y
2. Put the switch PRD-PRM on the control pencl into positien E 9
PR and the switch /Tlgr-Tiph/ into position Tlph. Put tho switch ;

telephone sct SPU into position "SR®, .

SECRET
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e N2 73: liroult for checking the SPU-T by saesme of ske
i d

instmzont XSR-2

roenj KSA=1, /- »osistor B2 0,23 W, 600-1 0 ohrs,
Jtor = larmgophenes, 4.- gunner- raiie cpasater’s

tis ilaryngophonas, 5/=,sccxets “Lrgph, T1ph" on th

s r.gh} pa:::el, 8/- Piley e and sunner-ra2dic operator's i

en2 sats, /= navigator's telephone ser, 3/- masister

> w8 = 18 has,

3. Put the switch "Zhecking eperation” on the left ponal
of th2 gunmner-radic into rosition "™,

4. Swizch on /on the right panel of the gunner-radic opera -

" tor,” the autometic net protecting device /Lisson sration, .

- into pesition I III,

* quency,

L
i

5. Put the switch “"Checking of currents® an the h, .bleck

6. Loosen the tuning knot of the h.f. block of the transe

mitter, T

7e Put the band switch into the necessarr position.

8. Adjast by means of the inob "Frejuency™ the Jiven ve- g,

S« Determine the adequate position of the tunin: elesm:nts
of thz redio stztion, with the help of the “Tetles of orientne
tion for tuning the radio station RSB=5 /Annex 1/.

10. Switch on the supply source of the transmitter, by

————— ~~ an ™ 8
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bushinz to the left, up to the stopper, the key on the front
pancl of the block /position 1/ and by turning the knob *antemme
tuning® tunc the final circuit of the transnitter to reach o ma-
ximn deflection of the pointer on the antenna indicator.
1l. Put the awitch of the antennc element into the positice
cnxtmsponding to the last two digits of the kc/a of the givem

frequency.
' For example: _
Given frequency Position of switch
2410 kc/s 10
3620 ko/e ' .
7340 kc/s : 40

12. By slipghtly turning the knob "Frequency™ /by not more
than 1/3 of a division of the scale/ eliminate “zero -beata®™ in
the telephones. )

13. Put the unfixed key for switching an the block to the
right and definitely adjust the frequency of the block.

14. Put the switch of the antenna element into position

15. When the unfixed key for switching the block on is in
the extreme laeft position, determine the positian of the oointer
of the indicator "Checking of curronts” placecd an the front pa-

nel of the transmitter. If the position of the instrument poin-

‘ t&‘ does not correspond to the green scctor of the scale; adjurt

the knobs "Fine tuning” and”intenna tuning® so &s to obtain the
meximal right position of the antenna indicator and so that the

' peinter of the checking instrument on the front pancl of *he

block reaches the centre of the graen sector of the scale,.If it

~1s not pocsible to obtain the necessary position of thec pointers
‘hy turning the knob "Fine tuning” it is necessary to change the
pesition of the switch "Rough tuning®.

Al
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; ‘ “he switeh "Rough tuning™ changing from cne scale to apg
ther by means of the knon ""ine tuning® is done with the block
switched off,
The position of the switch "Rough runing® 1s changed to & <
J : . ‘ * larger number when the knob "Fine tuning™ approaches to 110° and 1
to a smaller number when the knob "Fine tuning® approaches to
£aro when the switch of the final circuit is in nosition PS,
Vhen the switch of the .ﬁnal gtage is in position PR and
the knob "Fine tuning* approaches to zero, it is necessary to
decrease the number of the position cf the ewitch "Rough tuning".
After changing the position of the switch "Rough tuning® put the
' ' . 8@witch for switching on the bleck into positicn N /leﬁ:/ and by
turning the knob "Antemna tuning”, tune the antenna circuit of
- . . the transmitter to obtsin the largest deflection of the antennn:
W . .. indicator pointer. Put the switch for switching on the block te
the right and determine the position of the pointer of the in-
strument on the front panel of the transmitter. If the mxi.“

i deflection of the checking instrument pointer dces not carroespen:
: to its position in the centre of the green sector, turn the knob:
: "Fine tuning” and "Antenna tuning” to obtain the largest ceflec-
. tion of the checking instrument pointer in the contre of the
" green sector, and to obtain a maximum deflectian to the right of
l the antenna indicator pointer,
The adjusting of the knobs *Fine tuning® and "Antanna tu-
ning™ can be done as givan in the table 2 for tuning the antenns:
cireuit,

)
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N TABLE_ 2,
]
Position of the | Position of  Dircctiom of  ° Dircctiem of
-checking instru- the final rotation of . rct;,gto:n ;
ﬁm fgaixtlter on en'cu!i‘t , the knob . the knob
e front pane switch "PS~PR* " Pow e
) . ol the transmite nm?'ma s i Five tomss
i . , ter . '
+ l -
\ . The pointed docs PS }Clockwise Anti-clock-
g . 'n,ot reach the ! wise =
: . green sactor of ‘ i :
\ - ; ithe scale FR :Anti—clocl:-riae Clockwiee ‘
" The pointer of S ! snti-clociwise l Qociwise |
the, fnatoert | | | *
s bayon e . :
grean sector of R ! Clockwise ' ‘;2::—‘:1&’ f

. the scale i

1 : : .
16. Switch off the supply source and carefully fix the tu—
" ! ning knobs. _ _
\ 4 . ’ o 17. In the same way tune the secand block of the transmitte:.
‘ ' A 18. Put /on the control panel/ the power switch into positice

14 ‘ammhgwﬂm %) \ﬁ.- w
!

w25:% and the switech "Wave™ into position "1%.
» 19. Put the operation mode switch into position "FRD™ and
» check operation of self reception aystem.
N 20. Put the operation mode switch into pasition "Tlgr" amd
~ by manipulation with the key, check the oparation of the block
- in telegraph operation by listening and according to the doflec-
‘tion of the antorma indicator pointer.
; 21. Put the operation mode switch on the control pancl into
’position “PRM" and check the operation of the receiver by tuninge
T to a number of stations, operating se well on the telophone as
weli as an the telegraph.
22, Adjust the receiver to tho given frequeny.
23, Switech off Ly means of the"AZS" /Liason station/.
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\ _ Testing the transmitter RSB-5

Testing of the transmitter scale by means of crystal calsi-
trator of the radio station RSB-5. ‘

l. Adjust the block BP-2 to frequency 3 Me/s and block
&P-) to frequency 6 Mc/s. |

2. Tune the output atage of the tested block accarding to
the tuning tablej the switch for switching on the block is in
pesition *N",

3. Put the crystal calibrator switch into the poeitiom “KGi".

?x‘qz:mtaﬂ:w 5l

il

v 4. By rotcting the knob "Frequency” obtain zero bests in trna
b ' '’ telephones.
5. If the position corresponding to the calibreotor aignal
‘ frequency is not shifted more thain one third of the distance
\ 4 sway from the corresponding frequency merk, the scale divisiee
cen be considercd satisfactorily accurate; if the shift is lar-

gaer, it is nacessary to correct the scale,

Correction of thc scale.

Adjust the seale of the transmitter exactly to the mark ef
the calibrator frequoncy.

2. Take off the lid “"Corr" on the front panel of the bloek.
By means of a screw driver turn the rotor of the trimming condar -
sar to obtain zero beats on the telephones.

3. Check the division of the scale on all frequencics of U
given band for each 1000 kc/s.

Put the crystal calibrator switch on the anterma okement
to the position corresponding to the width of the scale divisia
/10, 20 or 40 ke/s/, and check, according to the zero baats,
the position of the marks on & number of neighbouring marks in
ay part of the band,
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t . The scnle division can be checked also sccording to a beat
' wave meter of type 526G, The switch of the antanna elesent should
i in this caae be in position "Off".

4 _check of the antonna curcrent by mesns of the imatru~

) . ment KSR = 1.
| _ . - l. Imsert the aupbl.y plug of the instrument KSR into a 26 ¥
‘ d.c. net socket.

- 2, Put into the sonde the measuring trapaformer *2 - 17 ¥s/g
1,54 X 3%, ' .

- J. Put tho switch "Measuring® on the KSP-l into position
"Iant®, and the switch on the measuring transformer imto poei-
tion “I", '

! 4. Put the measuring transformer around the down-lead cf
' the antenna in the place, where the antemna is connected to tha
! lead-through insulator. Make sure, that the lead-down canducto>
g i3 preased by the. front picces of the transformer.
! NOTE: If a discharge occurs through the measuring transfo--
t mexr it is hecossar_v to use a special comnecting strip, which i
i included in the equipment KSR—L which is connected between th:
. antenna down-1aad and the lead-through insulatar.
' S5« Switch on the eﬁppl.y sources of the redio station and
l tune the transmitter to the frequency of 2,15 Mc/a. Put the ap-
! ration mode switch into the position "Tlgr™ and push the butticn
! on the control panel.
6. Determine the intensity of the antermo current bty mul-
; tiplying tho indicetion according to the sccond scale :n'm the
! bottom by the factor, shown on the moasuring transformer /Sx/.
! Heasure the antenna current on the frequencies, corrospond-
ing to the beginning and to the cnd of oach bend. )
The intensity of the antenna current, measured bty mcans "

\ D LI

b d SECRET

un cADCIAN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



)
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA RDP78-03066R000300080001-9 M

!
) SECRET
- NO FOREIGN DISSEM
¥
}
i
i
i
)
i =126~ .
; the instrument !ISR-1l should be in the following limits /table 3/,
i ' '
TABLE 3,
;1 Bond Frequency Antenna current Antenna cyur-
! : for telegraph rent for te-
. ration a.nd lephone opc-
. R 1 power, A . ratiom and
N . ’ R - ) . T ) power A
N . ' 2 1 1I i 3
i : _ 2,15-3,6 : 1 ZH2+3 LA L
3,6 g2+ 3 I 2+121,8
; . 4 2 2
4,3-7,2 » B2+ L2r 8
: 7,2 i 1,5+ 2,6 1 0,3+1,5
b - : 4 . i T
B 15, 6e6 3,6 P22+ 1,2 +1,8
' '*' , 5 ] 2+3 { 12+1,8
!
v . !7.2“12 ; 7.2 l|2 + 2’5 0'6 : 1’5 '
. | -
! 12 0,2 + 1,5 . 01+ 0,8
i Shegking of the modulation factor by mesns of the
ins ] ~
# 1. Connect the supply plug of the inastrument KSR-1 to t .
1 26 v a.c. not.
2, Put into the sonde the measuring tranaformer “ - 12 Me’/s
1 1,5 x 3", v N
3. Put the measuring transformer around the snterze down: S
lend. ] ¥
4, Connect tho sockets "LRG" of the instrument lﬁi‘i-l'vi'th ;
the oockets for oxternal moduletion of the power elemart RSB-5. §
5. Put the switch "Moasuring” into the positiom "lu.t'
andthe switch on the measuring transformer into tho paeition ™M". i
6. Switch the rodio station supply on, and tune tho trans- %
mittor. §
il Bl i adiRo i b o b
[} Fac.
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g 7. By rotating the knob "Ad,jmtin of N bring the poizter
or the measuring instrument KSR-1 to the line "H“.t -an the et~

‘ tom acale.

‘ 8. Put the switch "Mcusuring" into position "li.. ant road
the modulation f-octor on the bottom scale of the meaguring act.

I e modulation factor showrd not be lcss than 908,

i
4_check_of the powar delivered by the transmitter intg

¢ _di antenna
1. Disconnect the antenna lead from the terminal "A" o iha
anternng element,

2. Connect the terminal "A-2,15" of the dummy antenna ti the
tcminal "A" of the antenna element, and termina} "P® of the
dmmw antenna to the mass of the aireraft,

Y

! Js Switch on the automatic net protecting deviece 'Liua_;u B
statlon" and check by means of the voltmeter, whether the Bugply
:voltage is 26 V. Tune the transmitter to the frequengy 2,15 #c/s.
! 4. Mcasure the size of the current in the dumyy anterns Tor
;teleg-eph operation with the kay pressed and 1005 powar.

5. Celculate the power delivered to the dumny entcnna ac-
' cording to the formula
P 1%,

where I - size of the current nwmé through the dumpy antsuwm

R -~ tho active rosistance of the dumy antenna; its sizo
is taken for the frequency of measurement fyom thae
passport of the dummy entomna,

6. Disconnact the conductor, connecting the dummy antarms

e

PN LR T

.

bl it s W F e e, 4 ot

ool . wge A

; with the antenna clement, from the terminal "A-2-15" of the Gun-
‘] =y entcnna and comnect it to the torainal "A-3-12". Put the

] eonnecting links on the dummy antenns for the current moaput -
Bent on the frequency of 12 Mc/s to position "1l-12",
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delivered to the Quumy antcnna, o the
{ frequencies corresponding to the beginning and to the end of cach
band. The power for the ﬁ'oquéncy of 2,15 Mc/a should not bt joss

thcm 50 W, and above this froquency the power should increcs: to .
Teach not less than 90 W for the frequency of 1 + Me/s.

Detarmine the power,

average currents, measured in the Gumny antenna, are &lven
1 in the tablo 4,

TABLE

Tee 12

iC!urrent in the dummy

:antenna for te.'l.a
'operation &and 1°ga B

jPOWEE sescnesnencences 2,85 3,3 4,2 4,2 3,4 4,2 4,3 1,3

A check of the supply condition of the H.F. blocks.
The magnitudes of the supply voltages of the h.f, blocks are
checked on the sockets of tho plug connector C-204 of =he powar
element with the block No 3.

The ampere-voltmeter TT-1 or the voltmotce of the instrasmt
KSR~1 is uged for the measurement ,

The voltage of the trensmitter for the various. moéaa of Gine-
ration are given in the table 6.

The infication of the instrument "Checking of currants” «

ing through the high voltage circuits,
The indications of tho instrument for normal supplyy conadj-

~ i o ks

tions arec givan in the table S,
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Rgaltues” off voltages In V on the scokets of the plug connector G-204 memooRete=
of the power element.
j» {No.of socket 2 ' ’
: ,of connector 18 i 19 1 N 2 . ¥ 38 Remerk
modl Irransmitter ! l
¢ gsrum ' ;
i { i I
T10, 1008 320+360 | 900+1100 | from 200 | + % From 0,4 5+T 40-60 From 50 | ey not |
; £0. 200 _ i t0o 0,8 @ . to 80 _ pressed |
- +2 i ! foo i down
i : I . R
T10, 25% 3204380 | 900+1100 | from 220 | +26  From 0,4:5+7  From 60| From 50 Key | 4
o te 20 _ ! 00,8 ' - 1to9 [to8 ' pressed {
TE T
ITLF, 1008 3204380 | 900+1100 | + 26 ! +26 | Prom o.4T5*1| Froo 60 From 50! - }
| lto 0,8 |" "1t09 |to 80 l
I i
Ty, % 320080 | 90041100 | + 26 +%6 | From 0,4|5+7 I From 80| From 50 |
. . 10 0,8 | |t01201to 80 |
“ R s ! ' !
T R ‘

]

W3SSIa N9I3d04 ON
13¥23s

50X1-HUM
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' TABLEB 6
Position of the switen indication of the . .
. " instrument in scale i
divilions .
"E III"~screen grid currant of l : §
;the output stage tube 7-9
t*"U III" - control grid current of :
'the output stago tube 4-9 §
_ '"0b 5* - sum of the curreats , £
!ﬂowing to the h.f. circuita 6 -8 i
:'AI' = Plate current of the .
master oscillatar tube ° 3,5~8 i
;AII" = Plate current of the L
{buffer stage tube | 2-1 '

Checking of the recciver US-P,

Checking of the scale of the receiver by means of iho
crystal calibrator of the radio station RSB-5.

1. Disconneet the antenna lead of the receiver from the
terminal "AP® of the antema clement and connect it to the ter-
minal °s®,

2. By means of a wire link connect the pins 34-35 in the
Plug conncctor of the table, connecting the powar alegpon® of
the ratio otatlon with the rotary convarter PY-11 AN /RO-21AM/
of the recoiver,

3+ Cannect the headact to the talephone sot /SPU/ and put

. the switch /checking of operation/ into the position on.

4. Switch on any block of the transmitter of the radio st~
tion to telegroph operation with 253 of full power, and with key
not prossed down. The block can be dstunod.

5. Put the awitch /Tlgr.-Tlph/ on the roceiver inte tho po~
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e AL . tune the receiver secending

B -~ -
o - E oy

= to zero beat-s in
i rlaphenes an the frequency of 1 ue/s; be caraful not to tu-
ne ‘o the iz=a3s signal, .
€. Zetaraine the error of the receiver scale; th> error 3
should re* de 1:rger thin the value given on the t:ble T.
'7. Chaclk the division of the scale on the other fregquoencies
T the banda ITI, IV and V according to the tuble 7.
. 8. Take out thc tube = 030/654T7/ of the generitor of <0 kess
from the antenn: element. .
Connect by o wire link the pins 3 and 4 of thc tube and put

it back to its place.

9. Put the switch of the crystal ‘calibrator into position

"40" and check according to zero beats the division of the scale
on the I and II band.
TAELE 7. . =
Permiited error of the scale division of the receiver
US-P on the frequency bands

o

v. v
) T _T ]
1 200 | 400 aoonlooolzooo Jooosooosooo-aooa, N P
l ‘ 1 .
: )
; : |

12_: 15 22537537,5 Go

i Band

, ! Frequency, xe/s
1

Lo

b N oS |
|
i

Errors of scele ! 3.5
division, ke/s !

Checking of the sensitivity of the receiver US-P.
1. Lisconnect the down-lead of the antenn: from the teruins” =
"A" of the recelver,
2. Conncet ihe heud set with the telephone set SPU, Tt
. owiteh on the telephone set is to be put inte position k.,

- 3. Conneet the supply plug of the instrument Z.H-1 to the ki
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) ' ‘ f'bo «rd net, the veltige of which should be not less than 26 V
' : 4, The switch "leasuring" of the instrument XSR-1 133*:0 be
put into mosition "V" and the switch into position “10 V"g
‘ 5. Connect the sockets "VsV - I = I ler" of the natrusent
XbR-l to the telephone sockets of the receiver.

6. Put the switch "Tlgr-Tlph® of the receiver into pouitim
"Tlgr and the switch "Arg-Off" into. position “Off".

4 frbhikbin o dlaht i

7. Switch on the receiver supply source and by means of the

. 4
volume control, adjust the voltage of the own recaiver nofse to g
. .

not more than 2 V, vhen the terminal "A" of the mceivo.r' ia

connected to the body. ) o

8, Connect ‘the cable with the voltage divider for 1 $ V to ;

‘the socket "Signal-generator” of the instrument KSk-1. : iy

9. The switches "Scales, NModulation - Off, Mgc” of the :Ln;

- ' strument :..:R-l are to be put into the positiens "100 V", *modu-
“1xtion" mnd "0,4 Mu/s" respectively. |

1J. Comnect the cenductor A of the cable of the si@g‘ gone—

i

e o sopatyh

e
h

-Eratcr with the terminal "A"™ of the receiver, =nd the ~ndpicce Z
7‘wi'th the chassis of the receiver.

11, Tune the receiver according to the maximm deﬂecflm

B e

7 _!oi‘ the pointer of the measuring instrument KSR-1. The insfirmmt
. _,has to indicate 2 voltage of not less than 15 V.
12. In the same way check the sensitivity on frequenc ios
2, 4, 8, 12 Me/s. Before determining the sensitivity om edch fre-
) quency check the voltage of the owﬂ receiver noise in the way, gi-
** ven in point 7, The magnitude of the output voltage should o
" all frequencies be not less than 15 V, '

ol BIRERR R "ﬁ ﬁﬂt%’?ﬂ

R bR

“w SECRET

NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



r

‘ ' ’ 9 M
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9

A

ion of the fixed froquency switch of the contro). panel N-50

» i recelvers KRP-F and GRP-2 /Table 1/,

‘e frequency switch of the control penei.

Z‘ lack shuttoers,
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RADIO INSTRUMENT L. JIDILG SILTEM OF AERQPLLLE .

Checking or operation of the systom before flight.

1.

Switch on the automatic nat Protecting dovice IIS on

e electrie panel of the navigator, and the supply
-itch on the panel M-50,

agurey

2. Put the fixed froquoncy awitching an the control panel
50 to the

witien, corresponding to the numbers of the fixed
equencies of the glide path andilocelizor beacons. The posi-

orresponds to the following numbors of fixed frequoncies of

TABLE ),

mbers of fixed operation frequencics of the glide path and
ocallizer receivers corresponding to the diffarent positicns of

ition of fixed " No. of fixed operation j No. of fixed o~
ration frequency frequency of the radio  peration fre-
tch m;o the control ! receiver KRP-F - quency of :the

i radio recsiver
lm-e

o
H

3. When glide path and localizer boacons are cpereting,
@ ILS-PSP-48 indicator pointer should bo ‘deflected, and the
ening of the defact signalling device should be covered by
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Chacking of operation and adjusting of the glide path

\ . receiver GRP=2 with the aid of the dumny glide path
A . beacon GIRM-2,

l, Put the dumy boacon to a distanco of 10 to 15 = trc-
| B . the aircraft and put the antenna into the antermna connectsr of

]

& the dunmy beacan. .
' : \ 2. Connoct, by moans of a cable, the dummy boacon with the
) ' " { aircraft board net, or with an acrodrome battery,
F- _ ) 3. By means of switch "On-off™ on the froant panel of the
» 7 d” dumy beacon, switeh on the power source of the dummy beacon.

B Preas the push-button “Checking of the power supply® and ¢heek,
# by means of the instrument, placed in tho left corner of the pe-
nel, the dummyy beacon supply voltage. The instrument pointor
' “jshould bo in the limita of the rod sector of the scale.

4. Put the switch “H.f. level - L.f. lovol/ of the matnr

mant into position "L.f. level®, ‘
. 5. But the operation mode switch of the instrument hﬁo po-
i'-: sition "level 90 c/s", rotate the knob. "Level 90 c/s®, and ad- .
X ' Just the dummy beacon instrument pointer against the black mark

‘jof the scele with inscription "level”™,

6. Put the operetion mode switch into position “leval

150 ¢/a", rotate the knodb "Lovel 150 c/s", until the pointcr of
.1{the dummy beacon instrument stands against the black mark of the
; actle with inscription "level®.
’ 7. Put tho ewitch "H.f. level - L.f, lovel® into positiam -

8. Switch on the supply sowce of the receiver GRP-2 und
put t o fixed frequancy switch on tho control panel M-50 Into

b4 y | SECRET
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sition "1". Put the switch *Fixed wave™ of the duxy beseon
“Snto position "1%.

9. Put the operation mode switch of the dursy beacon inte
Josition . Tho harizontal pointer of the glide path indicatar
3 the IIS should show a defloction of 1 - 3 division from the
bertical line of the scale, and the window of the defect si@al—
z device is covered with a black shutter,

10. Put the operation vode switch of the Jusey beagom intd

1tian « Tha horizental pointer of the glide peth indi-
tor of the PSO=-48 should be danc_cted dowrsaris..

Iy

11. Put the fixed frequency switch on the control panel M-SC
"Nto position 27, and the switch "Fixed wave® of the dumy bee-
“%n into position "2". Check the doflsction of the indicator of
"%, . psP-48 according to points 920

' 12. Check the deflection of the the TS systen PSP—48 pointer
the third fixed frequsncy.

2, Checking gf the glectric Zorg.
1. Conngct the dummy beacon by means of a cable with the
net or an aecrodrome accuzmlators

By ooans of a low froquency cable with one pele plugs cen—

ot the sockat *Receiver” on the #ront panel of the dumy dea-
"™ o with the socket "Tester® on the fromt penel of the receiver

-2. Discannest the h.f. cable of the antenna of the WP-2
™ 1i-c.n the comnector “Antenns®.

4 . Adjust the horizontal pointor of the ILS PSP-48 instru-
e by means of the mochanical correcting device to th: horizor~
43 11no on the scale, the supply source of the receiver aRE-;

¥ “Ying switched off,

3. Switch on the supply of the dummy beacon, push the pushe
g eGhocking of supply”, and check the supply source voltage

4 SECRET
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. » of the dumy bezcon. The instrument pointer should stop in ke
! Jred soctor of the ascale, .
' 4. Put the switch "H.f. lovel - L.f.
o : | ]t tever-.

5+ Put the operation mode switch into the positien "Level
, .

90 ¢/8", bring the pointer of the instrument into the poeitia:

feorresponding to the black mark on the scale with the inscrip::
Q Gl.-

level"™ into positian

6. Put the operation mode awitch into position *level 150c./s
4 by means of turning the potentiometer knob *lLevel 150 e/a*
bring the instrument pointer against the black mark with inscyip..
' : ion "Lovel®™,

’ ) 7. Chonga over to the positions of switches given in points
$-6, and check the exactnase,

(

with which the instrument pointar

tends against the black mark "Lovel® of the instrument scals.

8, Switch an the supply source of the receiver GRP--2,
9. After 2-3 minutes after the receiver has been switched

» put the operation mode switch of the dummy beacon into tha

g

ition "Checking”, and check the balancing of the receiver in-
icator section. The horizontal glide path indicator peinter
ould stand along the horizomtal line of the scale.

If the balance of the indicator section of the receiver
~2 43 disturbed, it is necessary to tako off the cover with
e inscription "Do not take off" .on the front panel of the

H
N

2, loosen the lock n\'.it of the potentiometer "Balence™ and to
ing the horizontal pointer of the PSP-48 indicator oxsctly s-
inst the horizontal 1ine of tho scale, by means of rotating

¢ potontiometer "Balance” shaft with a scraw-ariver. After the

Justment of balance tighten the lock nut of the potentiometer
~Fha put the cover into its place.
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" 1v..DPisconnnet the Lof. cable from the socket “Testar® of

N the receiver GiP=¢ ind froo the socket "Receiver™ of the du -y
' ‘ ‘ ] beucone

3,_Checkin, of the_sdnaitivity of the radio receiver
@GP - 2 ~

1 1. Perform 21l the operations given above for checking the
: : 1 zero position, ’ '
2. Connect, Yy means of h.f. cable, the plug socket "H.7,
output® of the dummy beacon with the connector “anterna® o ihe
receiver,

3. Put the switch "H.Z. level - H.f. level® into the pisi-
tion "E.f. level® ond, by means of the knob of the potenticweter
\ "y.f. level™, bring the pointer of the instrument against the
black mark with inscription "Level®,

) 4. Put the switch "Fixcd wave” of ths dumy beacom to the
- «q sume number of the fixed frequancy, which is fixed oB the recai-
vor contiol pancl =50 /see tabla L/.

5. Put the onaration switch of the dumy beacon into the
position - /frequency 90 ¢/a/. The horizantal pointer of e
glide path indicstor of the ILS PSP-48 ahould show a daflectian
: i upzards by one Civision of s vertical scale, and the opeming
of the deflect aignalling device should be cwered with a Black

Lo S

shutter.

6. Put the operation mode switch into the positimm /fro-
nuency 150 ¢/3/. The horizontal pointer of the glide path ingi-
cator of the ILS Pip-48 should show a deflection downwards
1 - 3 aivisions of its vertical seale, ond the oponing of the

: | defect signalling device should be covered with s black shrtss.

7. If the gide path indicator pointer during the tost oc-

cording to pointa 5 and G docs not show the given def}octio, it
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~140- A
iz necuss iy to tske off the cover with inscription “Do not t ke

o1 on the front pinel of the receiver, and by rotating the
ahaft of the potentiometer "Se:risitivity" to ndjust the sensiti-

“vity so, that the rointer of the ghde path indicator is brousht
to the extreme pooitions of the scale with the switches in posi-
'tiona aceording to peints 5 and 6.
' ' _8. Cheelr the operation of the receiver (RP-2 on all the
“fixed operation frequencies sccerding to points 5,. 6. Make sure,
thnt the ILS instrument pointer does not show a deflection from
the horizontal line of the scale, when the number of the fixed
lfrlaquencies of the recciver GRP-2 and the Qummy beacon do not
!correspond teo eudh other,

9. Put the cover with the inscription "Do not take off”

‘!into its plaoce on the receiver GRP-2, disconnect the cable be-

i

i
'tween the receiver and the dummy beacon, connect the h.f. cebtle

iof the anterna to the GRP-z ond switch off the supply sources

!of the receiver GRP-2 and of the dunmy beacon.

| :

! hoeling of cperation and adjusting the localizer
receiver KRP-F_with the aid _of the dummy localizer

i beacon KIRM-F-1,

1. Put the dummy beacon into a distance of 10 to 15 = from

thc naroplance. Connect the dummy beacen by meens of a cable

. 'with the board not or with an ‘aerodrome accumulator.

2. Switch on the supply source of the dummy beancon by moans

-lof the switch "On-Off" and check the supply voltage by pushing

the push-knob “Checking of supply™. The instrument pointer
’:should stop in the red sector of the instrument scale.

Tut the switch "Bearing - Azimuth" of the dumyy beacon in-
-to the position “Be u:'ing and the switch "Operation mode® imto
'thc position "Dumry beacon”. The pointer of the dm heacaoh
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i, cheuld he within the green sector of the se.de,

3¢ wuwite on *k~ supply scurce of the roceiver RRE-s oa
the comirnl act oF the receivor L-5Q, - né put the Tixed fre-

noney switch into the position "1*., The switch "Fixed w ve®
on the dumry de con 13 1so to be put into pesitien "1%.

4o Cheek the position of the vertical pointer of the instru-
nent ol the Por-4t. The loenlizer indic:tor instrument pointer
IsF-48 ahdule showw » Aeflection to the right or to the left .o
cording to the position to vhich the contrcl element of the phe-
se shifter i, rot-ted, and the oﬁcnin[; of the defect sign:lling
device should be covered with a black shutter, Vhen the contral
elrnant is rotated by 600, the loenlizer indicntor pointer of
the PuLP-48 shonli rcach the end of the scale,

' 5. Check the eperation of the loealizer receiver KRP-F on
the other 5 fixed frecucncivy: Moke sure thit the loc:lizer re-
ceiver instrunent pointer does not shovw a deflection, whem the
numbars of the fixed operntion frequency of the receiver and of
the dumcy bencon do not .correspond to each othgr.

6. Chock the sero position of the loc:lizer receiver indi-
¢ tor pointer; for this purpose put the-operation mode switch in-

to the position ".edulntion™ and push the "Zero checking™ on the

control p nel of the lochlizer receiver or the button “Checkin:”

knn the front punel of the radio receiver KRP-F, The vartical
"pointer o1l the loc:lizer indiecator of the ILS PLP-43 should be
;ilx the centre :lon the vertical line of the seale. If the poin-

»

A'Etcr iz put in the centre of the scule, it.1s necessary to t.ie

of € the cover --ith the inscription "Jo not take of £ an the
{front panel of the radie receiver KiP-F, loosen the leck nut e
the potentioneter *3n1-nce™, -n! while holding the buttion "he -

leking® presse?, turn the potentiometer “B-l-nce” sha™ by e ns

i h § Rk i kgl ol b
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.

) ol 4 rurew Jriver wilil the pointer of the loculizer indic.itor
1. zoineidee Vith the vertieusl line of the scale. After this tigh- '

; ten the loek nuti o the potentiomoter ..nd put the cover vith 4

A ot i g oo v

inseription "Do not toke off™ into its place.

i
o .

7.Check the axzle sensitivity of the receiver KRP-7. For
! this purpose turn the control elenent of the phase shifter to 14 ,'

the left and richt to bLring the pointer of the dumry beacon te :

RN o6 Lo

f i the chd of the srecn-blue sector /16 divisions of the scale.

The pointer of the indiecator PLP-48 should deflect by 1 - 3 divi-

sions. Vhen the deflection is smaller or larger, it is necessary

o e

to tike of” the. cover with the inscription "Do not take off¥ on

B ST RO SR AT R R T .

the front punel of the receiver KRP-F and, by rotatipg the po=-
i tantiomcter shaft "Sencitivity” by means of a screw driver, to
* ~ bring the loculizer indicator pointer to the correct position. )
8, Put the cover with the inscription "Do not take off™ inteo
v - , its place, «nd mwiteh off the supply sources of the receiver
‘ ‘ Ki’-F and of the dummy beacon.
Ghecking nnd_twning of the marker radio receiver

MRP-48p witlh the 0id of the dumny radio morker
beacon LIP-48

1, Insert the antenna MIP-48 into the socket *liand antenna®

¢ of the instrument MIP-48.
H

2. Put the switches on the dummy morker beacon: into the po~-
! sitien "hand - erystal” into the position "Band”, "Frequency of

' modulution” into the position "3000%, /TCHX-NFR/ into position 4

! pagee, Put the control element "Frequency® into the positiom, 3

.”- 1‘ correaponding to 75 Mc/s. _ - 1
. 3, Put the dumy marker boacon MIP-43 intc a distance of -
1 to 1,5 m from the antenna of the receiver MRP-48p. 2

A\
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4. Svitch an the aupply source of the radic receiver MP-43%

and of the dumy marker beacen MIP-48, after 2-) minutes efter
sitching on tho pilot lamp "Signul MRP" on the pilot’s instru-
nent puncl starte to shine, and a bell to ring; the signal lamp
hes to blink /approxim.tely 6 times a cecond/.

thecking; of the sensitivity of the receiver MAP-48p,

' ‘ - Yo Connect by means of a feeder the cannector "To rocciver
«w dumxyy marker with the connector "Antenna®™ on the receiver.
2, Insert into the socke "Checking®™ the plug with a ¢oml
trom the d,¢. milliamperemeter of type M-45, included in the e~
quipment of the dummy marker MIP-48 or the ampero-volt-meter
™. _
J. Put the owitches on the dummy marker teacon into tne foi-
lowing positions: _
“Crystal=band" into position “Band",
"ICHK-NFR" into position “NPR"
"Hedulation frequency” into positiom “3000%,
4. Switch on the supply source of the receiver HRP-48p ond
of tho durmy marker beacon MIP-48,
5. By rototing the control clement "Frequency™ on the dun-
% warker reach the largeat deflection of ‘the milliamporweter
T peinter, Then the scnsitivity of the roceiver is normal, the mil-
limporemator should indicate a current through the relay of not
lass thon 0,3 mA, |
NOTE: When the sonsitivity of the radio marker rcceiver is
being chocked, it io nocessary, that the pointer of the inatru-
ot %t on the front panol of the dummy marker MIP-48 shows a def-

.7 B leetion of 5-7 divisions of tho scales
SR If the curront through tho rolay is less themn 0,0 mi, tho
“eivor MRP-48p has to be tunod,

- | | -
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6. By moving the eontrol element "Frequency™ make sure,th:t
' | : the relay dlsengnges at a current of 0,36 - 0,44 mA and closce

F ) l at a current of 0,54 - 0,66 mA,

o

Tuning of the receiver MRP-48p.
\ . 1. Canect the antenna of the dumry marker beacon MIP-48

to the connector "Crystal antenna®™.
r - 2. Put the plug of the milliampere meter into the socket
* *Ghecking® on the front ponel of the radio recciver HRP-48p,
J. Put the switches on the dunmy marker beacon MIP-48 into
the positions: “Crystal - band” into positien *Crystal®, "loda -
v lation frequency® inte positicn “3000", into position "MPR".
i : ) 4. Fut the dumpy marker into a distance of 0,5 tol = from
’ tha antenna of the receiver MIP-48p,
- 5. Switch on the supply source of the dunmy marker beacen
A4 XIP-48 and of the receiver MRP-48p, and let tho tubes warm up
' ‘ for 4 - 5 minutes.
6. By rotating the shafts of the varinble condensers “lst
elrcuit and 2nd circuit/ tune the radio receiver -rmp-wp to
obtain maximm indication of the miniamperemtor.

. —

THE RADIO DISTANCE MEASURING SET SD=1.

Qiseking the operation of the DHE before flight.

1. Put tho knob "Operation mode™ on tho distance indicator
®d the orbit PRD-50 into the position, corresponding to distamce
-"m end the knob "Band™ into the position corresponding to
e dstance from 0 to 150 km.

2, Switch on the supply source of tho DMEj for this purpese
R the knob with the inscription "Off 1, 2, 3" an the control
Ml of the from pooition "Off* into tho position, corres-
kling to the gven communication chamnel. Tho pilot 1k

-
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' an the control panel should begin to shine. After 2-3 minuates
‘ after switching on the DME the pointer of the distance indicater
ghould slowly travel from the extreme left position to the ent
of the scala.

If there is no answering signal of the rctranslator proscrt,
the pointer of the instrument, after having reached the =nd 7
’ the scale, will continuously vibrate /scarching/. The pilot lasy
*Calling sign2l® on the control panel should shine without in-

terruption. ‘l

Big. No_74: Diagram of connection of elements of IME.

1/~ distonce indientor mnd orbit, 2/- DME control pancl, 3/-
receivor, 4/~ transmitter, 5/- rotary converter Ma-250 ¥,

6/~ receiving antenna, 7/- transmitting sntenna, 8/- h.f.
foeder of the recoiv antenna, 9/~ h.f. feedor of tha trans-
mitting antenna, 10/~ ermotized connoctor SHPG-23.

3. Check the scale of the DME. For this purposo:
=~ push the lnob *Zero setting” on the control pmc‘.é. The
distance indicator pointer has to stop on the zoro wark of tho
* scale, If the pointer docs not stop on the zero mark, bring 1

;J%Q :

-
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g ' to this position by rotcting the nob "Zero setting”";

’ ’ - press the button "Setting of 30 - 150 im”, ond make sw«:,

that the indiector pointer stops in the pos .1tion, corresponding

te 150 kme If the pointer does not indicate this distance, tura

the kmob "Settin., of 30-150 km" until the pointer coincides

’ | with the scule mark of 150 kmj

| o - once more check the zerc position of the pointar, anf b%4
- necessary, repeat the adjusting operation. ifter this check the

! culibration for 30 = 150 km, ate, and repeat this proqedure, e £

til the pointer is in the correct positions for both ¢ascs.

4, Check the calibrution of the scale orbit, For this pmr-
pose put the knob “operation mode® into the position *Jrbit" wd
push the knob “Orbit setting". The indicator instrument shou'd
stay on the zero line. If 1t does not, turn the knob *Orbit st~
ting® until tho pointer coincides with the zero line.

Checking the operation of the DLE by means of the

instrument KIFD-1

1. Disconnect the supply cable of the IME transmitter from
the connector "Supply" and comnect to. it the T-plece ‘of the ~op-
ply cable of the instrument “XI1D-1"., To the other connector of
the T-picce connect the supply cable of the TME .,

NOTZ/: The instruments KIPD-1 of later production are sup—
plied by power from rotary converiers M{x—lOO included in the in-
strument . Therefore the instrument supply circuits are not *»
be connected to the DME by means of cable No. 5 as shown on
Figs. 3 -~ 7, but r;\s follows: connect tho conncctor "Supply” m
the instrument with the converter Ma=100 by me.ns of u cable;

b comnect the comectdr "To SD-1" on the instrusent by moans st W

tabla through the T-piece with the connactor "Raeceiver” of =he

: th
trensmitter "SD-1"j the converter Mi-100 ia connectec to the
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Bl ikt s A bl &
-14%=-
! . e momet ol U L aeropslane or to ¢t dl.c. Lource .with voltar: of
: ' _5 ¥ plua/minus 105,

f ' | .. Conncct tiie mtennas included in the instrument lQ;i’Dol
to the coniecicrsa "io tr.nsmitter” nnd "To receiver® of the in-
«tygment .

207T3: I o poverfull pulse tronsnitter is in the victlity,
heinz A source of interference, the instrument "KIFD-1" has teo

i - connectad vith the DME according to the circuit shown o0 Fig.s.

P h 3. suiteh on the supply source of the DIfZ by putting the
seitch "Off 1, Z, 3" on the control punel of the DIE from posi-
tion "Off" into position "1"; the pilot lamp on the contrel pa-

nel h:s to shine.

Fig. No 75: Circuit for checking the operaticn of the DilE.

1/ transmitter, 2/- recciver, 3/- RE receiving antexnn,

4/- transmitting atenna, 5/- supply catle of instrunent KIPDel..

6/= T-picce, 7/~ supply cnble of the r.dio D%, o/~ "KIPp-1"
transmitting entenna, 9/- “KIPD-1" recoiving mtonne, 10/- in-
strument KIPD-1l.

1/ supply 2/ Transmitting antenna 3/ Receiving antana®

4/ supply 5/ Totransmitter ' 6/ To recosver

A 4
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Fig. No 76: Circuit for checking the operition of the DM,

1/- transmitter, 2/- receiver, 3/- H.f, feeder, 4/- H.f, focder.
/- supply cable of instrument "KIPD-1", 6/- T-piece, 7/- Dl
supply cable, 8/= inotrument "KIPD-1".

1/ Supply 2/ Transmitting entenna 3/ ::ﬁe;iang

' 4/ Supply 5/ To transmitter 6/ To recelvar

4. Put the switch "Operation mode” on the distance indica-
tor "PRD-50" into the position, which corresponds to distance
wmeasuring, and the knodb "Band”" to tuc position, correspording
to 0 = 150 km.

5. Switch on the supply = urce of'the. instrument "KIPD-1"
by putting the switch into the position "On". The pilot lamp on
the front ponel hns to shine.

6. Chack the supply voltagé of the DME, putting the switeh
*26 V =115 V, 400 ¢/8 - 250 V* in twrn 4into the corresponding
positions, and reading the indications of the acale. If the a.c.
voltage is not aqual to 112 - 118 V, it has to be adjusted.

The a.e.. voltage 115 V of the rotary converter MA-25O M i3
o adjusted by means of a variable rosistor, the shaft of which
' Provided with a groove, is on the front pancl of the transmit-
ter "SD-1". Whon the stebilizoed voltage 250 V is checked, it i

e SECRET
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neceasary to push the knob "250 V - push”™,

7. Put the switch "Communication chamnel™ on the instrumen:
*KIFD-1" into the position 1, the switch "Distance banii” into
the position II, and the control knob "Distiance” into the poso:--
tion, corresponding to 100 lm. The pointer of the DME indicator
should be in the position corresponding to 100 km. Turn the lgob
“Distance® of the "KIFD-1" and by the movements of the distance
Micatcr pointer make sure, that the DHE “caught™ tho; answc
ring signal of the "KIFD-1". If a retranslator "RD-1" is in the
vicinity and if the aeroplane DME "caught® its signal, push tho
knob "Retuning” and thus tune awey from it. 7

8, Put the switch "Distance band" on the instrumet:t 0 o A0
to position I, the switch "Band” on the distance indicktor
"FID~50" into position "Q - 30 km", and check the operstion of
the IME on the first band, ‘

9. Check the decod.’mg circuit operation of the DME, For *hnt
purpose:

- push the knob "Calling signal®™ on the matrlmni *KIPD-1".
The naon tube "Calling signal™ on the control panel shpuld shine,

= by pushing the knob as a telegraph key, give signals of
different length and frequency .. The tube "Calling signel™ has ‘o
follow them accurately., .

10, Put the switch "Distance band” of the instrument “XTFI--i"
into position "Orb.™ and by means of the knob *Distance snd or--
bit® fix the rodius of the orbit to 9 km.

11. Put the ewitch "Operation modeA" on tha distence> indice-
tor “PRD-50" into positiocn "Orbit™. Put the switch "Orbit™ en
the control panel of the radio DME into position "9 km”". The
pointor of the distance and orbit indicator "PRD-50" has to
Stop on zero "V", Slightly turn the knob "Distance™ on the in-
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strument "KIFD-1", end moke sure, that the pointer of the dis-
tance and orbit {ndjicator deflects from the zcro position V-,
12. Analogically check the operation of the redic IME x.
all other orbitss ) 7
13. Put the owitch "Channel of cormunication” of the in-

strupent into position "2, corresponding to the 2nd comsknize-

ticn channel. Make sure, -according to the deflection of the

pointer of the distance jndicater, and according to the shining
of the neon tube "Calling signal®, that the radio D.is is sesr-
ching and thet it does not "catch” the responding signals of
the "KIFD-1", v

14, Put the switch "Communication charmel” on the cantral
panel into the position “2", and check the aperction of the IME
on the aecand communication chennel.

15. Check the operation of the DME on the third channe?

16. Switch off the supply source of the "SD-1" ond of *he
"KIPD-1°. '

Checking of the radjo E,

Determining the error of distance moasurement ahd ordit
measurement by means of the instrument *KIPD-1".

1. Connect the DME with the instrument “KIPD-1" according
to the circuit shown in Fig. ) or 4.

NOTE: The error of the radio DME can bo determined indepen-
doently of the tronemitter. For this purpése it is nacessary to
cannect the torminals * i"," "Checking” end * 1" ef
the instrument "KIPD-1* /Fig.5/. The measurement is performed
a8 givon below, after having put the switch "Coumunicatiom chen=

nel” into the position “Checking™.
2. Switch on the supply source of the IME end ¢hack s
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scale calibration on the O - 150 km band, Fa this purpose

~ push the button "Zero setting” on the cantrol panei. The
distance indicator pointer should stand ageoinst the zero muk
¢ of the scale. If the pointer does not coincide with the zerec
. gark, turn the knob "Zero setting™ until the pointer is ir the
corroct position; ‘ '

- push the knob "Setting 30 - 150 xm" ond make sure, *hat the
distance indicator pointer is in the position, correspondirg to
150 km. If it is not so, turn the knob “Setting 30 - 150 kn” un-
til the pointer gets to the correct position;

- check the zero position of the pointer. If the poimter
does not coincide with the zaro mark, adjust zero By wmeons of
the kneb "Zero setting”, After this check the setting of the
f J pointer on 150 km, etc. until the pointer stays in the correct

" position in both cases.,
A4 : 1 3. Swiich on the supply source of thé instrument "KIIT-1"
md check the t.c. and d.¢, supply voltage. The d.c. voltage
should be oqual tv 26 V, the a.c. voltage should ba oqual *¢
usv, ' _ '

4. Put the awitch "Distance band" on the instrument “YIPD-1""
into the position "II%, the switch "Communication channel™ in~

ST to position "I", T™he switch "Communication channel” on the son-
trol panel also has to be in the position “I*,

5. In turn adjust the instrument "KIPD-1" to the distance
150, 50 and 25 km, and read the distance indication of the lis-
tace indicator of the DME, ‘and determine the error of the iis-
tence measurement. The error of distance meesurement an the

%0d 0 - 150 km should be less than plua/minm 3000 m plus ‘minus

3 of the masured valuo.
6. Put the switch on the instrument "KIFD-1" and on tho
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distance indicator into the position, ctorresponding to tha band
0~ 30 km, and check the calibration of the scale in the same
yay, 88 described for tho band 0 - 150 km,

Fig. No 77: Diagram of cornection for determining the crror
12 of measurement of the radio DME.

- 1/- transmitter, 2/- receiver, 3/- h.f, feeder, 4/- condurtar.

. 5/- instrument by1pp1n augglg; cable, 6/- T—piéoe, 7/~ DME sup--
ply cable, 3/~ instrument "“KIFD-}".
V/ Supply 2/ Transmitting antenna 3/ Receiving amterns
4/ Ghecking _ 5/ Supply . 6/ To trapsmittor

&/ To receiver

7. Datermine the error of distance measurement on the dis~

checked, the switch "Distance band" is to be im the position ot %
The error of distance measurement on the band 0-30 km should not
b larger than plus/minus 600 m plus/minus 2% of the moasured

8. Put the switch on the DME indicator into the pesition
"rbit"® ond the switch "Distance band” on the jnstrument into
e position "Orb.” _

9- Push the knob "Orbit sctting” and check the calibration
o the orbitting system,

e e e ¢ e <
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10, Adjust by necans of the knob "Distince and orbit™ oe "ns
| instrumant "KIPD-1" according to the scale "Orbit” in tum the
) aistances of 9, 11, 13, 15, 17 and 19 km, and rced the indicar»d
distance; determine the error of orbit inéication. The pointer
of the indicator should stay within the zero mark.

Determining the power of the transmitter and the sen=
sitivity of the receiver by means of the instrument

’ - | . "KIFD-1",

1, Connect the DIE with the instrument *KIPD-1" according

to the circuit diagraa shown in Fig.C. The movable par=s of
the attenuator of the "KIPD-1™ have to be lifted. The. nutput of
the attemuator /thc movable part/ has to be connected o the
) 7 connector "To tronsmitier™ of the instrument “KIPD-1" oy meane of
a short cable.
’ ‘ - 2. Switch on the supply of the DIUE and of the instrussnt
- —_ - "KIPD-1", Check the supply voltage.
3. Put the switch "Commumication channel” on the DME eon-
trol panel and on the instrument "KIPD-1" into position "I®.
The HE "catch™ the responding signal of the instrument i € F TR R
4, Slowly 1ift the movable part of the attenuator until
t the IME starts searching, i.e. until the peinter of the indioa-
tor starts to vibrate continuously, c;md the pilot lamg "Calling
signal” starts shining. Read the divisions on the attenuater
scale. The number of the scale division, corresponding to ine
teasing of reception of signals by the receiver *KIPD-1", che-

racterizes the power of the transmitter, and should not be less

than 62,

5- Lift the movable parta' of the attenuator and comnoct
the IME with the instrument "KIPD-1" according to the circuls
disgram shown in Fig. 7. The attenuator output /the movable
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part/ is connected, by means of a short fecder, with the cunace

tor "To receiver” cf the instrument "KIID-l;.

Pig. Ho_78: Connecetion for chocking the transmittor powsr.

B v i A e

' . J ::rig:f?k instrumen E "KIPD-1", 9/- attenuator, 10/- uttmaae
1/ Supply 2/ Transmitting suntenna 3/ Receiving en*2nna

4/ Supply 5/ to transmitter 6/ To receiver

Piz. No 79: Conncction for dctermining the receivor sensit!vity.

1/~ transmittar, 2/- receiver, 3/- h.f. feoder, 4/ h.f. feoder,
5/= "KIPD~1" au' 1y cable 6/~ T-piece, 7/- u-t!:.aug y cable,
st 8/~ inastrument EIPD- §/— attcnuator “KIPD-1 O/ sttee
bustor h.fo feader,

1/ Supply 2/ Tronsmitting entenna 3/ Receiving ant=rna
4/ supply 5/ Te transmitter 6/ To recaiver
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! Go Continuouzly 1ift the attenuator until the radic DifE

! starts to search, i.e. until the pointer of the indicater st.arts
¥ B . . to vibrate on the end of the scale, and the neon tube “{:iiling

b signal® starts to shine,

_ 7. Read the divisions on the attenuator scuie. The rnurmber

} of the scnle division, which corresponds to the failing cf ro-
;' ception of the sisnals of the transmitter of the instrumcet
"KIFD-1" characterizes the sensitivity of the receivar, scd

’ should not be less than 70,

THE RADIO-LOCATION BOMB AIMING SET PSEN-M

Switching on_and checking the operation of the PoBii-

1, Before aswitching on chack the correct position of the
‘ control elements on the blocks of the PSBE-M, which sheuid be
' in the positions, given in the table 2.

Position of the control elements.

! Block | Control element ~ Pos..iom
Dynamotor con- J Switch of dynamotor Off-On ore i
trol panel . )
‘Responder , Switch of 27 V 115 V net Off-On  Off .
‘Responder . Trenemitter heoter : ore !
Responder ! Switch /High of transmitter/ Reutre. '
'Responder ; Switch /Beacon-search/ ! Search
‘Respondar ! Switch /Distance km/ l =0 <o '
iReapondox- ; Switch /Distance delay/ , "o" !
{ Responder , Switch /Detect.current - : '
! - heator check/ , Heater cheok |
Responder . Antenna rotation switch Off-On | Off :
Responder ; Rotation speed switch : ;

i /Slow quick/ Slow i

F —
- e s ——
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Block Control clement Po: 1tion

Responder 1 Switch/Current-magnetr.curr./ . Magn.eurremt

Responder ‘ Switch/Calibrating marks/ "2 xm*
'Respamder ,Cathe ray tube switch "

Responder Knob /VRU amplitude/ ) Extrese left
Responder ‘Switch /Operation-calibration/ = Operation
.Responder Switch Manual-outomatic/ ~ Uamun)
‘Responder 'Receiver tuning knob ‘ Extromc right
‘T30 panel ‘¥nob /EBxtension 10-60/ . Bxtress right
: Knob /H.f. goin/ | Bxtros et
:Calculator  Knob “Centre shifting/ , "o"
" iCaleulotor Xnob /Distance/ . . . Extresc right
|Sector : i

'searching | Switeh /Sector-Circle/ 1 Cirche

penel ; i

Azimuth : R
!atabil. Switch Off-Or j off

! Switch /Compass-selsyno-OPB/ 3 Selgr:

h.ﬂg con~ H

‘tro panel Switch On-0ff ‘ ore :
'PPI tube | Knob /T1lumination/ | Bxtree toft |
! Knob /Brightness/ ; Bxtrone left f
: | knob /Focus/ " Cent-v

NOTE: The knobs H,f, gnin and Extension 10-60 locatsl om
the responder, operate only when a damper is conhected to the
socket SR-1-50 instead of the cable to the operating pan~i.

2. Connect to the board net an serodrome supply sourze with
voltage 27 V and power not less than 2,5 k¥. Checking tha
PSEN-M with scrodrome accumulators or with the acroplanc gene—
rators when the aeroplane .{e-‘;hground. is not allowed.

3. Su:l.tc!': on the sutomatic protecting deyiéu Voltmater
ond Wave guide pump. Put the accumulator switch into the posi-
tion corresponding to accumulators off. Put the d.c. voltsetar
ewitch into the position “Commen net”. Put the a.c. voltneter

switch RK-location into position "Location®.
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4. Put the switch On-Off on the dynamotor control panci
into the position “On",

5. Put the switch Net V, 115 V on the resporder into posi-
tion "On" and check the voltage accdrding to the a.¢. volimctar
on the front panel of the responder. The instrument pointer
should be on the end of the red sector of the scale, Check the
corresponding indications of the instrument supply checking on -

the responder front panel end of the 8.C. Vvoltmeter on the ajee-

tro-panel of the navigator,
6. Put tho switch Tronsmitter heater into the positiom *On™.
theck, end if riecessary, adjust the a.c. voltage by turnin:~ <he

knob Voltage adj. on the dynamotor control panel,

The a.c. voltage should be equal to 115 V,

7. By means of the knobs Brightness :md Focus on the frem:
panel of the PPI tube and using the grooves of the chacking iu-~
be on the front parel ef the responder, adjust the base liue to
a thin line, .

8. Check the centring of the PPT tube sweep, mﬁ. if necas~
8ary, adjust it by turning the knob Centring of PPI ﬁm. placead
on the front ponel of the rasponder,

9. With the rotation speed. switch in position Slow cheok
the manue) control by meons of the switch Left-right,

10, Switch on the antenna rotation by putting the switch
into the position "On", and according to the inclinotion imxmn
tor check the change of antenna inclination due to the swit ches
Upwards - downwards on the operating panel and on the responder .
According to the rotation of the PPI tube base line clicck the
¢hange of the antenna rotation speed adjusted by means of the

switch in positions Quick and Siow.
11. According to the PPI screen chock the soctor swinging
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1 . o the 'xnter‘.n‘.". For this purposc put the gwitch Scetor-circie

j ' on thn panel of sector scarching into the position Lectdar.

i o : 12. Put the switch Detector current supply checking into
position Detector current, By tumning the kneb fecelver tuning

y ‘ anticlockwise abtoin the largest deflection of the checkin: in-
strument pointer, which should amount to 0,4 - 0,9 mA. Put “he
switch into position Auiom. In this positian the pointér mhould

r ' }-  quickly swing from O to the largest deflectivn. Put the swinch

- Autoa. - mamal into position Manual.

13. Put the switch Calibration marks in twrn into the nosi-
tion ™20", “1C", "2" and BMx and check the presence of the <ali-
bration marks on the PPI tuba. Rotate the knob Distance on the
caleulator, with the switch Distance in km in position 10, -607,
and according to the chenge of the measuring pulse nuke s of
the correctness of the distance measuring circuit.

\ 4 ' 14, Turn the shaft of the potentiomoter Calibrating marks

- ' o the front panel of the responder to obtain the normal uright-
ness ol the celibrating marks, and by mcans of potenti
Brightness of bearing indication obtain normal brightness st the
bearing indication,

15. With tho switch of the checking tube in position “4%
check the correctness of the frequency division 1 : 5 scoording
to the net of the celibroting pulses of the checking tuta. For
correct froquency division four 2-km pulﬁaa should appeer ba-
tween two 10-km puisoa. It this is not so, 1t'i.s necesse®: to
odjust the system by mecans of the potentioseter "1 : 5%, whose
shaft is on the central part of the right side wall of tha r0s-
pander, )

16, Put the switch Distance in km into the positioe “100%
and tho switch Calibration marks into position "10%. The sccle
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rings should appear on the screen of the tube, I¥ this :3 not 80,

it is neceasary to turm the shaft of th.o potenticmeter ‘waep ude-
Jjustment to obtain 10-km circles on the screen. After th.s tum
the shaft of the potentiometer Sweep amplitude to aﬂjust the
length of the sweep bnae line of the PPI tube to the equnl t

the radius of the screon. .

17. Put the switch Distance in km into the positior “200*
and the switch Chlibration marks mto the positiem 207, The
sweep scale should be -equal to 190 - 210 km. With tho diatince
switch in the position "10 - 60" and the knob Extensioar 10-60
in the oxtreme right position, the sweep scale should te appro-
ximatelly equal to 60 km, With the knob Extension 10 - 60 in
the extreme left positian the Sweep scale should be oqua: te
7-9 im,

18, 4 - 5 minutesb after hnvingvswitchcd on the tranmmitter .
heater supply push and loosen the switch Hight of trons=t-zar,
According to the checking instrument with its switch in position
¥agn. checking check the current of the mgnetrme. thc wanitu-
de of which should be equal to 6 -~ 8 mA when the .witdx Listance
in kn is in position *10 - 60" and to 9 - 10 mA whon the switeh
is in position "100 - 200 ", Ir the indication of the instrumant
diffor considernbly from these given here, of it the instriuent
pointer sharply vibr. {tes, switch off the high voltuge of =zac
transmitter, switch off and again on the heater aupply ewitch,
and remove the fault, After the transmitter has bacn switczhoed
M, the switch of the checking tube being in position "1% ar 2%
@n  impulse should appear on the scrcen of the checking .,
and a bright cirecle, corresponding to the transmitter puina,
should appear on the screcn of the PPI tube, near tha contra.

Gheck the current of the rectifier, which should no* rx-
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ceed the corresponding magnetrone current by more than by © ma. -
19. Check the continuous delay cf the sweepe. Fer this jur-
pose: ' : | :
- put the switch Distance in km into the position 1 -n0"
and rotate the knob Extenaion 10-60 clockwiac up to the atopper;
- put the sgwitch Calibration maorks into positien "10 et
and rotate the lmob Moving of centre on the calculator and eck
the scales of the continuous delay on the calculator corras aond-
ing to the 10 im scale circles moving towards the centre a2’ the
sweep on the PPI tube. In the position "15" the transmitter pui-
se circle has. to be 15 km apert from the sweep centre, Ir the
position "O" the circle of the transmitter pulse should be in the
centre of the screen, When the knob woving of centre is retsted
from "O" to "plus 40" /Read on the scale of continyous delsy/s
' . four 10-km scole circles have to be contr into the centre. The
- ) . accuracy of reeding on the scale Moving of centre snould be not
- less then 2,5 km. The adjusting is performed in position “«i)" by
means of the potentiometer Max. moving of centre amd in po=iti
"0" by meons of potentiometer Min, moving of centre. The shnfts
of those potentiometers are on the side walls of the calousator
set,
. 20, By means of- the knob Extension 10 - 60 the acgle it
the sweep is mode approximately equal to 10 - 15 k. The ot
loving of centre is ndjusted so, that the transmitier pulse ep=-
pears as a circle near the centre.
T i 21. Let the antenna rotate in the direction af reflecting
objects and by means of the switch Upwards - Downwnrds $ncline
the antenna so, as to direct the maximum of radfat:on towsrds

the reflecting objects, which should not be farthaor ther 100m.

If there are no roflocting objects within this runge, it ts pos-

- ' SECRET

e " NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



r .

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9

A4

SECRET
NO FOREIGN DISSEM

-~161-

soble to check the operation of the PGHI-M by means of the ocho~
-resonator 50 1. _

22, Rotate the knob Receiver tuning until on the screen of
the checking tube /the switch of the tube has to be in position
="/ appear the reflected signals as standing pulses. excreling
the noise level, and on the screen of the FPI appear brightly
shining points on the base line. Tunc to obtoin the Zargest zm- -

ipntude of the reflected signal pulses on the checking tubs.

Simultancously observe the indications of the checking instrument
of the detector current. Rotate clockwise the receiver tuning
knob until the detector current indicator shows the largest def-
lection. When the klystrone is correctly pret-med, the currast,
corresponding to the largest smplitude of the reflected aigneis
showld be equai to 75 - 85% of the largest detector curre:t.

23. Put the switch Manual - automat into the positlon Auto-
mat., This should not change the indication of the inatrtms*
Detector currert and the magnitude of the reﬂected aignale oh
the checking tube., If the pointer of the instrument Detector cur=
rent swings or falls to zero, it is necessary to tunc the zuto-
tuning circuit by rotating the knoo Reg.ARCH which is placel an
the front panel of the responder. The adjusting is eontinued
until the picture en the screen is the same as with menual tun-
ing.

24, Switch on the antenna rotation, A picture ef the rcto-
Ling reflecting objects should appear on the PPI tube screened
in the form of bright spots.

25, By turning the knobs H.f. gain and Brightneas obtcir
the best sharpness and brigh‘tneﬁ of the image.

26, Check the operation of the time adjustment of gein.

When the kmob Applituda VRU is rotated clockwise, thc moiee le-
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vel on the checking tube /The switch of the tube &s in pc itiom

1/ .n.nd the brightneas of the signal s well us the backyrcund

! behind the trinsmitter pulse on the PPI tube graduslly Gecreases,
forming a dark zone of width to 15 = 20 km bchind the transmitter
pulse.

27. Check the stop delay of the sweep. In all positions of
_ the switch Distance delay x 10 kn up to "24" the scale snd the
‘ " stability of the swoep should be preserved, In the positions “24"
and furhter, the brightness should decrease.

#8. Put th» switch Compass - sclsyn O - OPB and the azimuth
stabilization block ﬁlto pesition Compass. The boaring im-.ze on
the screen of the tube should .show the compass bearing of the
] aeroplane.

29- Mt the switch on the pump control pancl iato the pesi-'
) . tion On After 2-3 minutes check the pressure /by means of the

v . monometer/ in the wave .guide systen. The pressure should be 1-1,2
atmospheres. At this pressure the pump shoula be switchad of'f,
and should not be switched on sooner, than after 15 minutes.

30. Check the operation of the bearing chanmnels and the
inclinatAion of the s;'fstem of communication with the OPB .=ce be-
low, points, 3, 4 of next paragraph/.

31. Check the operation snd calibrate *he channel of ﬂist:ia-
¢e synchronization of the system of communication with OFE.
¢ o 32, Switch off the supply source of the PSBN-M and the dyn -~
Botors MA-1500 Km by putting the switches Transmitter hester,

Bet 27 V, 115 V an the responder block and dynonmotor switch on

the control panel of the dynamotor into the positiar: Off,
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Eageking and_enlibration of the SYStem of cgrmungc .
' | tion with opm,

1. _Checking of the longitudinal and trzmsvemgwg}gh
,. 1. Switch on the PSEBN-M and after 15 - 20 Tinutes of wirge
ing up put the switch on the block of azimuth stabilisga+ing ne
to the position opB,

L ] 2, Put the aswitch Distance in kn into the position *: e R
. ' the switeh of the checking tube into position "1”, the switch
Distance delay into positien "0", The knob H.T. gain sheulq be
turned anticloeckwise up to the stop .

3+ Put the switches on the sector searching panel into the
pocitions 'correaponding to the front soctor of 60°.
. The switch Sector - circle should be put into the positien
_ _ ) Sector and the “ntenna should be switched to quick scanning,
) . On the PPI tube should appear o longitudinnl mork, whidh

- ' o should be direeted towards the zero of the Azimuth scale, i1~

- the lengitudiny mark is not directed towards the zero, it .&
necessary 8lightly to loosen the four screws of the do-ﬂ.ect::-g
coils of the FPI tube and, by rotating them, adjust the longitu-
. dinal mark exactly against the 2ero mark of the azimuth ac “ia,

4. Turn the knob Extension 10 - 60 on the oporating panai
anticlockwise up to the stopper and check thp positien of tha
transversal mark, which ahould be located in the centre of tiwe
. sweep within 1 jm, ' »

5. Check tho position' of the middle of the front sectur
with respeet to the trunsversal mark, The middle of tha sectes

By differ from the longitudinal mark by an angle of not e
than 5° /the measurement 1s performed with the aid of the 3igh..
ting drawing on the filtor of the tube; the darkencd sceter .
not taken into cons:l.déx-ation/.
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e C1libr-tion of the distance synchronization :h;-:nni-l.

1. Put the switch Operation-calibr, into the positisn "Cau-
} 1ibration™. The 2-km miarks should nppcar en the PPI tube.

2, Adjust the sweep to the larges seale, AdJust thae sighe
tin; mzgle on the OPB-Gsr to zero.

3. Switch on the transmitter by pushing the switch High
of transmitter, nd switch the antenn:» to guick scamning in the
front seecor. . '

4. By means of the knob Altitude adjust the altitudc aqual
to /2-1/, where 2 is the constant errer of distance meuaure
ment. The frequencies, on which calibration is performed with
respect to const:nt error of distance measuring are givor n
P S the table, fastened to the front ponel of the blotk of sommuni-
. cation with the OPB,

5. By rotating the knob Setting to zoro distance moke the
v first circle after the transmitter 2-km pulse coincide witil the
' transversal mark /according the FPL/, For calibrating sikc tha
mirks coincide so, that the outer edge of the tramsvers:l pnrk
coineides with the inner edge of the 2-km circle.

6. Put the knob Altitude of the OPB-6sr into posit:er .'10e/
km, and by turning the knob X Adjustment of largest altitude ma-
ke the fifth 2-lm circle coincide with the traonsversal mark.

7. Put the lnob Altitude of the OFB-6er into the position
/10 - 2/2/ xm, and the sighting knob into the position, ecrres-
ponding to 60° and by rotating the knob Adjusting the argest
- distince make the transversal mork coincide with the 10-£: -km
circle after the transmitter impulsc.

8. Check the colibration, and if nocessary parfors thi ca-
libration of altitudes /2-n/ km and /10-a/ km, and also af 1lti-
tude /10 - 2/2/ km, with sighting angle 60°,
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} ' . e, :ldjust the sizhting ngle to 60° and the altitmde to

‘ » 1= /2/; the riret 2=-km circle ter the tranomitfer puls. should
| coincide with thz tronsversal mark. IS not, rotnte the sh it af
the potentiémctcr Adjusting stab.dist. to mike the traneversel

| wrk coincide with the first 2-km circle.

13. Check -gin the calibration on the ~ltitudes /i-&/km,
/10 = o/ ¥m with the cighting ningle equal to c° mmd on nltitude
*10 - 2/2/ with the cighting ongle equxl to 60°%.

If necessnry axke © supplementary correction nccording to
points 5, 6, 7 -nd 9,

Repeat i’.he calibr-tion until the tronsversal mark ccizcides
with the 1-st, S=th and 10-th 2-km impulse for the given -1titu-
’ dea nnd sighting anglea. '

NOTE: The described calibration of distance of cormunica-

_ tion with the OPB is performed on aiming sets PLEN-A manuf :ctu-
- red up to the yexr 1952 /the 58-th ser;.os/.

3. Checkim ond ﬂdjust:lng the_bearing chamel of the

-

1. Put the switch Operntion-c;llﬂir. into the position "Ope-
r:tion®. Switch off the antennn rotation., Adjust the OFb-&sr in-
to the position of the angle, by which the wind chnges tha cour-
sc¢ of the neropl-ne, equal to zero. Put the knob Icflectizs on
the OFB-6sr to zero. By pushing the Jmob left-right adjust the
sweep line to the zero of the azimuth scnle. The aighting ~ngle
. of the UPB~-6sr should be equal to 70°,

2, Turn the aiming set OPB-6sr clockwise by @ ngls of 30°.
The sweep on the PPI should rotate by mn ngle of 3C plus/ninus

1° anticlockwise. If it is not so, take off the hausing af the
block with the ~iming set OPB, rot.te the arm of the potanticme-
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_ ter R=J1, placed on the chnssislof the Llock of communisition
} . . with the OPB, to net the sweep into the necessary posttion,Then
put the OPB-6sr into the position, corresponding to tho an3lay
vy vhich the wind changes the course of the aeroplane agual to
zero, and check the position of the asweep; it should be in the
positian, corresponding to zero of the azimuth seale,. IF i+ ig
not so, bring it to the correct position by memng of the peten—
tioneter R-0,5 placed on the chassis of the block of commmien~
tion with the aiming set OFB, Once wore put the siming sct to
30°, check the ariile of rotstion of the sweep, and if neccassry,
adjust 1t by means 61‘ the potentiometer R-31, after thig check
» o the position. of the sweep on zero, ecte,
Repeat the ~djusting by means of . potentiometeors R-C,% and
' ) R-31 until the swecp is brought intu the necessary position.

- J. Check thc accwracy of the operation of the bsaring chan-
' nel. For this purpose rotate the aiming set from 0° in stepa of
2° to 10° ana then in stops of 5° to the angle of 30°,

The error of operation of the bearing channe: for angles,
by which tl.e wind chaongea the course of the aeropiane, ssallaer
than 20°, should be less than 0,5% and for the anglos ﬁ‘oe 20°
to 30%, should be smaller than 1°,

If the error in the different points axceeds the pamiaaibh
value, decrease it by adjusting the potentiometex;s R—Bi a2l R0, 5
to the necessary value, on account of increasing the errcr in othe:x
points, which nevertheless hoe to stay boslow the permissizie li-
mit, Perform the checking for rotation of the set antielockwise,
as vell_ as for the rotation clockwisec.

"After adjusting the bearing channel it is neccasary o
cheek the i.rtini_poaition of the zero of the bearing charnel

/noxt paragraph/. |
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) ) 1, Adjust the angle of the OPB-5ar, by whieh the ccurae of
the acroplane is chunged by the wind, to zero, and put the bob
Deflection on the OFB-6sr to "0%.

2, By rotating the sighting knob change tha sighting angle
from O to 70°, -nd check, whether the sweep on the FPY does not
rotate aimultancously. If the sweep rotates when the signting
angle is changed, change its position far the angie of 72°. For
this purpose adjust the sighting angle te 20°, imd, by ~stating
the arm of the potentiometer Zero inclination adjustment, bring
: the sweep inte the position, which it eccupied for the aighting

: . T angle of 70°,
’ After this again check the adjustment of zern inc‘;:;utimk
'~ - and, if necessary, repeat the &djustment until the time hase of
- the FPI stopa rotating when the sighting angle ib changcd bSe-
tween 20° and 70°, .

3. Turn the aizing set PB-6sr clockwise to the anjie of
15°; the PPI sweep should rotate anticlockwise by 15°.

Set the sighting angle to 20,5%, and by meams of =k lnob
of the OPB-6sr adjust a lag, equal to 200/1000; the P¥i sveep
should additionzlly rotate by an angle of 8 plusfainus &,=°
anticlockwise. If the angle of rotation is Lxrger or smeller,
rotate the arm of the potentiometer Adjusting tremsvarss? stab.
to moke it oqu.l to 89,

4. Check the operation of the transversal e{abilizetien

channel when the aiming set is rotated anticlockwise in the wny,
glven in point 3.
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Shecking nd 2djusting the zero of the fellowin: w-ster
Pbﬁiﬁ

1. Cheek the »osition of the tearing mcrks of the sizing
set OP3-6sr with respeet to the longitudinnl wis of the nopo-
plwme., For this purpose:

= hand in the checking points on th~ longitudinal icis of
the acroplance tvo plumbs: onc on the nosc of the aeropi:ne, the
other on the rear part of the aeroplanc

= lay & rope of length 20-25 m according te the plisls un-
dor the longitudinal axis of the aeroplane so, that & pizce of
the rope, of length 12 to 15 m is in front of the merep) iac;

- set the 2ngle, by which the wind changos the coir~se of
the aeroplane, on the aiming set to zero, and set the Jrob Lag
also to zare; ) -

=« rotate the sighting knob of the OPB-6sr -mk! aim the ocu-
lar to shift the bearing drawing of the OFB-Gsr with respact to
the rope. Vhen the sighting angle is changed from O to 702, the
bearing drowiny should shift along the line, givam by the rope,
or parallel to it., The permiesible difference of the baaring
drawing is not more than 15 minutes.

2, Switch an thé{supply source of the PSEN-M .nd check the
correct position of the longitudinnl mark and the eperation of
the bearing channels and of the transversal stabilization
/points 1, 3 and 4 of the preceding paragraph/.

3« Put the ongle reflector to a distance of 800 to 1000 =
from the aeroplane at an nngle of 5 = 7° from its longitudie
axie,

4. Cover the folds of the front undercarringe leg ef “hw
daeroplane, ’

5« Turn thc OPB-Gsr into the direction of the :angle reflec—
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tor. The gyroscope is to be fixed, the lag is to he egu:l to ze-

ro, the knob altitude should be in the positicn corresponiing to
the least altitude. . .

6. Sot the sighting angle to 70° and rotate the knob of the
prolangator OFB=6sr until the angle reflector appears iy the
ficld of sight. ' '

7. Rotate the OPB-6sr so, that the angle reflector zcincides
with the bearing drawing.

8. Switch the antenna to quick scanning in the front sector
/the switch on the block of azimrth stabilizetion is te be in
the position OPB, By means of the kncb Extensien 10-60 szt tim
swoep acale to 8=10 km, -

9. Switch on the hl@: voltuge of the transmitter and {ind
o the PPI an imnge, corresponding to the argie reflector. If
W/ . - the image of the angle reflector is difficult to separate “rom
' the other “"targots/ it is necessary to lower and again oree%
the angle reflector. According to the dismppearanc: and & peiaren=
ce of the image of the angle reflector on the FPI the pesition
of its image can be ascertained. If the imnge of the anglc ref-
lector does not eppear, decrease the sighting anglc; with cor-
rect initind setting of the zero of the bearing chernel, 13 i-
moge of the angle reflector should appear on the longitudinal
mark. If the image of the angle reflector does not appsar s the

longitudinal uark, it is necessary:

- to take off the covor of the antenna of the PSBN-M;

- to tnke off the cover from the azimuth-differentisi;

~ to loosan the screws, fastoning the potenticmetar CiE
/R-1701/;

= to rotate the body of the potentiomoter R-1701 umtil
the imnge of the angle reflector 1s ewnctly on tho longitudinal

| - e » o
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pork; the lgngitudinal mark divides the imnge on the PPl into
two cqual parts.

10. Tighten the screws of the potentiometer R-1701 :sd pat
into its place the back cover of the nzimuth differentini.,

NOTE: If the angle between the longitudinal mark oe? the
imge of the reflector 1s smaller than plus/minus 5°, it §3 pos
sible to adjust the zero of the bearing channel aot by wems of
the potentiomater R-1701, but by rotation of tha nhody of *“he
bearing potentiometer on the OpPB-6sr.

11. Switch on the antennn rotation.

12. Set the anzle, by which the cburse of the aerspiana is
changed bty the wind, on the aimﬁlg set OPB—6sar tc zore.

19. Press the kmob Left-right and set the aweep of the FUI
to zero of the azimath scale /in the place of the longitsdinnl
mark/; the directian of the maximm of ontcnna radiation is ai-
rected along the longitudinal axis of the aeroplme.

14. Put the switch on the azimuth stabilization block into
the position Selsyn - O. The sweep on the PPI should stry on Zé-
ro. If the sweep moves, when the sat is switched from OFH to
Selsyn — O it is necessary to:

- loosen the screw, fastening the regulation sector of the
Selsyn of zeroj

- rotate the sector of the selsyn until the swaep of the
PPI sets to zero of the azimuthal scalej

- fix the regulation sector of the selsyn of zero-

15. Switch on the antennoc rotation and chack the position
of the bearing drnwing of the PSBN-M, which sha:ld eppexr ia the
direction of the zero of tho nzimuth scale. If the dering rngle

appears on the left or on the right of the zera, it. 1s nacessa-

ry to chunge the position of the cam, which activotes tha cen=
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° tict of the be-ring drxwing, ~nd which is placed en the 4 iving
ger of the antenn: so, that the bearing drawing should appenr

in the direction of zero of the azimuth secale,

J Cnlibraotion of distance of the caleculntor,

1. Put the switch Distance in km on the responder inio po=
sition "10 - 60%, the switch of the checking tube *o poeition
"1", and the switch Calibrationi narks to position "2 m".

Turn the knobs Extension 10 - 60 and H.f. gafn anticlockwi-
se up to the stoppers.

2, By rotating the knob Distance on the calaulator azks to
coincide on the screen of the checking tube the messuring sulse
with the first 2-km calibration pulsec after the tronsmitt-s pul-
sc. The indication on the scale of the calculator should B e-
qual to /2 - a/ kn; the permissible error is plus/Arinus 170 m.
If the error is larger, put the knob Distance into the positiom
/?2-a/ km and, by tuming the shaft of the potentiometer maimum
distance on the caleulator make the measuring pulse coinci:de
with the first 2-km pulse after the transmitter palse; make the
pulses coincidé according to the moximol emplitude on tho sereen
of the checking tubee

3. By rototing the knob Distance on the calculator, mube
the measuring pulse coincide with the l4~th 2-km pulse aftor the
transmitter pulse, Rotzte the knob Méving of centre to rirg the
coinciding pulses to the left part of the screen of the chicking
tube. The reading on the ealeulntor scale should be /28'-01' n
with on accuracy of plus/minus 200 m. If the error is largcr, -

Just the cnlculator to a distance of /28 - o/ km, and by turning

the shaft of the potentiometer Maximum distance make the msisu-
ring impulse ccincide with the l4-th 2-km pulse after the :rins-
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sitter pulse.
) - . ‘ 4, again twrn the knod Distnce of the calevlated clockilse

up to the stepper, check the calitratieon in the point /I - v/ Wm,
and, if necessary, repeat the adjusting according to points 2
and J.

5+ MNake the measuring impulse coineide with the Y-mt, 2.nd,
_ ) ) 3-rd, etc. up to the 15-th 2-km pulse after the tronsmitiar in-
) : pulse and read the scale of the calculator. The arror shauld not
exceod: _

for &istances 2 - 14 km plus/minus 10C m

for distances 16 = 30 km plus/minus 20C m

AEROPLANE "RESPONDER S RO .

- o Qyecking of the inertia switch and of the detenating
' 1, Make sure; that the plug is not inserted into *hc socket
Detanation and connect to the plug of the detanator a 7F V Yamp

ar a voltmetoer,

2. Switch on. the automatic net protecting device SCHV on
the pilot’s right panel,

3-3 Prass the detonating button. By the shining of tre pilot
lemp on the penel Detonating button or by the veltmetar, carmec~

. ted to tho plug, make sure of the faultlessness of the &-ianstor
T s circuit. ' )

e ' . 4. Opan the cop on the upper 11id of the inar+is mwitch.
5¢ Push by the hand the lever of the pandulum. By tre sherp

ot

e ' - erack and by the shining of the pilot lamp on the detonatcr tmte
ton meke sure, that the inertia ewitch oparates.
6, Put the pendulum of the inertia switch inzo the iaitial
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pocition. For this purposc it is necceasery to tdke off the £1lass

covering the hoad of the screw on the right sids of the inertia
switch, and rotate the scrow by means of o screw driver ¢lockwi-
se to the end, and after this loosen the screw=driver.

7. Put the cap into its place, and make sutz thot the pen-
sulum is approximitely in the niddle of the small aisk o the
cape '

8, After adjusting the inertia switch it is nccastivy to
inock into its housing slightly. When correctly adjustrd, the 1-
nertia switch should not operate.

9. Switch off the automatic nct protecting device w‘:IN-

Ghecking of the operation of the resgonder SRO_witin the
aid of signal generstor S0y

- ' | - 1. Put the signal generator into the distamce of 2 ~5m
' ) from the antenna of the SRO.

2. Tune the generator by means of the tuning knch to o fre-
quency of 165 Mc/s ond switch an the supply source of the genera
tor,.

3, Switch on the nutomatic protecting device on tre Pilot’s
right panel. The illuminntion lemp on the metal panel shoulé
start to shine.

4. After the tubes of the transceiver have warmed up Boke
sure, nceording to the pilot lamps on the metal pamai, nf the
v correctness of the given code. In tho telephones, cannnicted to
the metal panel, and even loud tone should be heard.

5. Switch the signnl genorator on and of f a numbe: of times
and make sure, that the transceiver operates ir comnorion ith
tho signal generator, and mot with other signal sources. e
charnctoristic noises with whistling rnd hissirg 1is mwrard in the

(. I N ,J
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tolophenas, the nadeiver i3 doTaotive,

3o diock tha corractness of the iven cxde in all var pos

! sitione of the 20d5 pontl switch.

Zocking of the bound wr_cslitratiom freuencies o the

respondar band with the 2id of the sl peneriti:c 33
and_the wavometor SVe

1. Put the sign2l generater inte the disthce of 23 2 Iro
the Sk antenns on cne side of the ~eropiwme fuselage, =k the
wave-meter SV cn the other side, sc that the pointer of its ind:
extor instrument is not deflected, when the sighil gen “:toF opr
rotea. ’ )

2, Switch on the supply source of the sim-l gencor tor and
of thcr wave-neter. ' ‘

3. Adjust the signal generator and the wove-neter 3 the N
quency of 170 Mc/s and slowly turn the tuning knob of “'12 signnl
gener~tor to obtoin the largest deflection of the wavomeier poir
ter. ‘ ' :

NOTE: Befcre the measurement it is necessaxy to suiidrite
the signal generator between the frequencies of 160 and 170 e/t
by means of the wave-meter SV, ‘

4. Switch the signal generator on and off  numbx~ »f times .
to iake sure, ~ccording to the deflection of the wave-moter poin
ter and the shining of the pilot lompa, that the resporviar opera
tes with the signal generator.-

5. Tune the signal generator and the wave-sxter te the fre=-
quency of 160 lc/s, and by slowly rot~ting the tuning kb of th
signal generotor obtain the largest deflection of the wwe-meter
pointer. If the chesking shows thut the respondcr doos -1t ope-
rate on any of the given frequencies, it hos to be adjustad to-

gether with the nntonna.
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TIL RADIO ALTLITIR RV ~ 10.
Checking before flight ~nd_:djusting the r»dip :itimeger
[Bz}0_/RV-10/,

1. Switch on the ~utomatic net protecting devices "Al%crn~”
J4i=500" and "R-dio comp:ss inv.” on the n:wigator’s porel.

2, Switch on the supply source of the rot:ry coBuvcrtor
MA-250,

3. Switch on the supply source of thc rodio altimeter by
penns of the switch, placed on the left side ¢f the front g nel
of the indicateor, The pilot lamp, piaced on the indic¢-tor pnel

Coo snould shine, . | |

4, Check by mecns of the voltmetor, placed on tho alectro-

-panel of the novigator, the a.c. voltnge, which shouid be equl
. to 112 - 118 V. '
A 5. Put the scale switch into the position "Seale x 1%.

6. Mike the luminiscent greensweap circle coincl.ic with
the circle, plotted on the indicator tube screen, Wy roiiting
the knob "Size of circle”.

7. Adjust the knob "Raceiver gnhin” to mcke a zero pulbe,
not higher thon 6 wm, appear on the sweep cirrle at %iw zero of
the scale /height of the larger scale divisiohs/.

8. Put the scnle switch into the position "Seale x 1w,
and by rotating the knob "Zero adjusting x 10%, adjus* the front
of the pulse against the zero of the acale.

9, Put the scale switch into the position "Seale x 1%, nnd
by rotating the knob "Zero adjustment x 1" ndjust thc fromt of
the pulse agrinst the zero of the scnle.

10, Switch off the supply source of the rnaie izmeter
nd of the rotary converter.
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During operition take care to lo'd the convertors M.-250
-nd Lx=S00 evenly. If only one altimeter is opercting, =he cen—
verter Ha=250 his to be switched on. 'If the ARK-t is eperiting
simultaneously wit_h the PV-10, the rotury converter KA -32 has
to be switchoed on.

N Ghecking_of the operation of the rodio altiretop
- - EV-10_indicator,
l 1. Switch on the supply source of the rotory cq’xvcrter and

of the rndio altimeter.

. 2. Check the a.c. voltage, which should be ‘equal t2 115 -
-8 Y.

” 3. Rotate the knob "Receiver gnin" anticlo¢kwise op te the
R stopper, and put the scale switch into the posifion *enle = 107
- . 4. Rotate the Enob “Size of circle™ so thot the sweep oirel:
become visible behind the outer ring of the ssale eirele. If the
brightness and the fozusing of the sweep are inadequaté:, rotote
the shnfts of the potentiometers "Brightness®” mhd "foc\m", pln=
ced o the bottom part of the indicator chassis.

5. By rotating the knob of the potentiomeler "Hor: sontal
centring”-and "Vertical centring” bring the swesp circlie to the
centre of tho acreen,

6. Rotate the knob "Size of circle® so, thot the swiep cirel
coincides with the scale circle. The devinotion of the swiep cire-
le of the scale circle should not be more than 1 mm,

I e 7. Put the scale switch into the position “Scale x L® and
make sure, thot the diometer of the circle does not chunge by mo-
re than 3,5 mm, If the diametor of the circle changes "y wore
thon 3,5 mm it is necesonry to:

- put the seale switch into the position "Scnle x 194
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- by means of the knob "Size of circle® mak~ the Fw20p rvir-
ele coincide with the scale eircle;

- put the scale switch into the position "Scale x 1" ang
without touching the knob "Size of circle™ make *the swacp circle
coincide with the scale circle by rotating the pot'en‘tiometer
shaft "Circle correction scale x 1" on the indi¢ater front panel

3, Adjust by means of thc knob "Receiver gain® the height
of pulse equal to 6 mm, and by rotating the knot “Zerc sctting
x 1" and "Zero setting x 10" and the corresponding scele swit—
ching check the change of posn'.ion of the pulse with respoect to
the scple. The pulse should change its position by not less then
plus/minus 45 m for scale "x 1" and not less than p]:us/mims
450 m for scale "x 10",

Ghecking of the_overall sensitivity of the radio zlti-
- meter RV=-10 by means of the testing instrusent T-1,

1. Connect by means of the feeder "F-3" thé comnettors
"N-1" and "V-1" of the testing instrument T-l.

2, Com"xect by means of the feeder "F-3" the connetior "V-2
of the instrument T-l with the connector "Transmitting rrtenna®
- on the trensceiver block, and by means of a secend feotcr “F-1°
connect the attenuator with the connectar "N-2® of the tcating
instrument T-1, The other terminal of the attengator i onnece
ted by means of the feeder "F-2" with the connector “Recciving
antenna® on the transceiver block.

3. Switch on the supply source of the radic altimeto.

4. Put the scole switch into the position "Scalc 3 :~.

§. Put the knob "Receiver goin™ into the pbsition, rorrcse

ponding to the troshold of noise.

6. Put the nttonuotor of the testing instrument :intc sueh

\_. e ) \\'.
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~owsition, at vhich the height of the ittenuated sismnl Aoen
ted approximately on the mark 100 r/ is 2qual to the beight of
the higher scale mork /6mm/. Read the number oi‘ unit.‘ ity Lthe s
le of the T-1 attenuator, corresponding to this positirn. The
number of units on the attenuator scale choractorizos the sen-
sitivity of the rondic altimeter. The sersitivity of the radio
altimeter on scale "x 1" should not be lcss than €6 units,.

7. Check in o similar way tr;e sensjtivity of the radio a}-
timeter on "Scrle x 10" which should ba net luse than 52 units.
If the overall sénsiﬁivity of the radio altimeter is less than
given, it is necesmry to adjust the receiver with the .id of
testing instrument T-1 .nd the tronsmitter with the a'd of the
testing instrument T-4,

Testing ond adju djusting of transmitter of rag:.o-al*in-—
ter with _the help of the tester T-&,

1. Conneet tester T-4 into the open conductor strand bow
tween the transceiver and the indicator.

2, Switéh on the suppiy of the rédio altimeter amd aput the
switch of the T4 into position "A", The voltmeter of T-4 should
indicate a volt;:\ge of 305 v,

3+ Connect by means of h.f. cable the socket""rrmxm;rs:tmg
antenna®™ of the transceiver and the socket "&'eqhelicy" o!f the
T4, ) "

» Put the switch of the serie of the altimgter :lntc: posi-
tion "x 1" "Scale x 1* and the switch "of the T~4" inte soasition
U x1v, ‘

5. By rotating the scrows "G" at first, und ;the sémw Ca®
afterwards, reach maximum indication of the tester Teq, - in

the process o tuning the signal prsses through th: maximun,

" o,
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the trnsmitter frequency far the miximun defl:ction o the
pointer of thc instrument T—4 w=s 440 1 le/s.

6. Connect by mens of h.f. cible the soexet "ronsmittin,
mtcnn;'i" of the transceiver witk the socket "Fower® ¢ the tes.
ter T-4. .

7. Put the switch of the ceale of the Jlttmeter into posi-
tion "Uenle x 1" and the switch of the
instrument T-4 into position "x 1™.

8. By rotiting the screw "l;' on the front pane] of the
transceiver reach o meximm indication of the tester 7-i, The L
struncent pointer should cover the red mork on the sc -, -

9. Switch the scale switch of the 2ltimeter to sc e "x 10'
Check the power of the tramsmitter for scole "x 10%, The pointer
of the instrument should cover the blue mark om the scala,

10, Check the form of the tremsmitter pulsc; for this purpo
8¢ put the switch of the toster T—-4 intc position "Forn®. The
pulse has to have 2 steep front amd back ecdge, the pulse width
should not be more than 80 m of the indicator scale.

Tuning of the _the converter and the oscillator sectian of
the receiver of the radio altinetgg_m!-;o with heip
.- of the teating instyumon t T-1,

1. Conneet by means of feeder “F-3" the sockets "H-1" and
"B-1" on the instrument T-1.

2. Connect by means of fecder “F-1" the soexat *Y-:" on in-
strument T-1 with tho socket “Tronsmitting antemna® on the Bloek
of the transceiver, and by a second fecder "F-1" conncet the ct-
tonuater with the socket *H-2* of the instrument T-l. By mons
of feedor "F-2" connoct the attenuator with the socket “Rzcol-

ving antenna® on the transceiver,

3. Switch on the supply of the radie sltimeter and put the
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scile switeh into position "Seale x 1”.

) 4, adjust the attenuntion of the . tienuntor to 3 - 70 un
rut the knob "deceiver g-in" into that rositien, in which the
. ' plitude of the 'n.ttcnuated pulse corresponds tec the skl mirk «

the indicator scala.

5« By rototing the screw "N for tuning the eazi’.zier se
tion reach the smrlllest pulse width and the lorgest pidise hmpli
tude. '

_ 6. By changing the antenna couplin; by .mc.ns of sorew A",
and simultaneously by tuning the converter circuit ty meuns of
screw "P", reoch the maximum amplitude of the ~ttenun=ad pulse;
after this tune the oscillator frequency agzin.

7. Readjust the attenuator of the testing instruneat T-1 t

o give an amplitude of the attenuated impulse equal to the size o
the larger division of the scale /6 mm/, and detersiniz the puls:
- . width of the attenuated pulse on senle "x 1", The puise wifith
should not exceed 85 m., If it is larger, adjust the oscillhter
frequency by rotating the screw "N" to reach the marrowest pul-
se ond maximum amplitude.
RADIO ALTIMETER RV - 2,

Calibrating and checking of operation of the mdie

altimeter by means_of the testing instruments 11

and__T-2,

1. Disconnect the h.f. feeders from the transmitier amd re-

e — ceiver antenna of the tronasceiver.

e — : 2, Conneet by means of the feeder F-3 thé connc¢icrs *N-1

and "V-1" on the tester T-l.
) 3. Connect by means of feeder F-1 the comnector V-¢ on the
instrument T-1 with the connector "Transmitting antenr:” om tho
AN L .
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trapscceiver and by neans o 2 necond feeder ¥~ conncet the -
tenuator w.ith the connactor N=' o7 the inatrunent T-1i; by mem
or feeder F-¢ conncet the attenuater with the comnccticr “Hoce!
antenna®” on the trnsceiver.

4. Put the ..ttenuator into the position of lar..ct eeupl:
/i.c. 1lift up to the stopper the movable parts of the attenual

5. 'ut the knob "Band™ into the rosition, corresgonding 1
the bank of cmall 2ltitudes, and switch on the supply source ¢
the rodio altimeter,

NOTZ: 1. When the »ltimeter is being chécked bnd calibrat
the net voltage should be ecunl te 2627 V,

2. The calibroation should be perfaormed 2-% minutes
~fter the altimeter has heen switched on.

6. Check the position of the pointer on =he PRV-46 indict
- tor of the radio cltimeter, which should show 86 plus/minus 2
IL the incicator shows 2 different altitude, it 18 nccensary t
loosen the locking screws of the "Colibration™” on th: transced
ver and rotate by means of o screw driver tha shaft of the pot
tiometer "Calibrution - low altitudes® until the irdizstar poi
ter is brought to the position, corresponding to 82 plus/minue
2m

7. Chock the calibration on the beginning of the scale,
For this purposc disconnect the fceder F-3 f¥oem the <omnector
N-1 and the feedor F=1 fron comnector V-2 on instrumsait T-l.
The indicator pointer shoul¢ indicute zn altitude of % plua/ -
minus 2 n. If the nltioeter indicator indicatces a differemt al
titude, it 1in necessury to bring the indicatoer pointe— to the
ponition, corresponding to 6 m, by rotating the sha™ «f the
potentiometer "Zero aetiing - small altitudes™,

8, Conncet the instrument T-1 according to peint: 2,3 nd

ST ETT AN SRERE gt RS
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cheeiz the enlibration of the nltimeter -ccoMding to -ol-it 6,
it nocess Iy perforn & supplementary correction. AfN.:s that
chezk the calibr:tion on the chir.ming of the sec2)» ecording
noint 7, etc. It is necessary to repdat the £librit.on en the
first bnnd urtil the indieator nointer is on the boynnang o
on the end of the scale in the correct positions, rimnelys .
5 plus/mines 2 2 ond 86 plus/minus 2 m,

9. Connect the instrument T-1 according te point: 2 and
amd check the overall senositivity of the radis alt:metor. For
this purpose:

= ndjust the indicator PRB-46 to the low altitude bamd
/3ccle 0 =120 n/ =~ switch on the supply soirce of the redio
Atineter RV-2; '

- 2=-3 minutea after switchin;; on the RV 1ift sl.nly the
| . » movhble part of the tester attenuator until thce peint» of the
-/ indicrtor IV-46 shows a deflection from the initial position
to the side of decrensing to 7 m;

- - re:?d the indication on the sealc of the attewrsor of ti
. T-1. The reading should not be less thon 80 @b or 4u wrbitrary
units of the scale of the T-1 attenuntor.

10. Calibrate the RV-2 on-the larger altitude rn¢rle. For
this purpose 1ift the movable parts of the att:enuatt»r =nd swite
the ¥nob "Band”™ to the position, corresponding to the »'nd of t
larger -ltitudes. The pointer of the 1ndicntoﬁ PHV-46 snould sh
a deflection to 86 plusyminus 20 me If the deflectien 57 the po
ter does not correspond to t:he given ~ltitude, rotat: =he shft
of the potentiometer "Zero gsetting - larger wltitudes™ 4o bring

the pointer of the indicator to the wanted position of f6 plus/
minus 20 m, -
11. Check the correctness of the calibration of the RVe?

\ 4
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in the end of the 3&:.1&. For this purposce dimconnd~ *he foc
ders F~l and F=2 of the tester T-1 from the conhactiers "Rect
ving antenna" of the ridio altimeter; connect to the connect
"Ternsnitting: antenna® a T-piece with the feeder of the tast
and with the antenna equivalent load; connect the cthaer famed
T-2 to the connector "Receiving ntenn:" of the radic altime
The pointer of the indientor PRV-46 of the rrdioc altinster K
should indicate the ultitude, given in the pagsport «:” the t
ter /approximately 500 - 600 m/ minus the remaanent zltitidie
/14 m/, Differencos of plus/minus 20 m {rom the gives :1titw
are pcmisnible.‘ If the deflection of the pointer dcos not cc
responid to the given ~ltitude, it is necessary to rotatas the
ashaft of the potentiometer "Calibratiom ~ laorge altitivias™ tc
bring the pointer into the deaired position,
12, Check the colibration in the beginning of. the sc-le
- ' : - means of the wina{:rument T-1l, If necesa:wy, perform a surplome
' ‘ : tary calior®®ion. After this ngnin check by weans of tne inat
ment T-2 the calibration in the middle of the scale, at:. The
deseribed operatiuns have to be repeated until the peinter &f
the indientor /PRV=46/ is brought to the desired posiziuna in
the boginning ns well os in the miadle of the seile.

CORAND RADIO STATION RSIU=)

Qecking of operction_of the rodip gtation,
Checking of operation of transmitter,

The operation of the transmitter is checked by mewuns of @
ficld strongth indicator. For this purponc it 13 necogsary to:
1. Put the telescopic antennn into the socket an the body
of the field strength indicntor and errect it.

|

w _ V SECRET
NO FOREIGN DISSEM

Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9



Declassified in Part - Sanitized Copy Approved for Release 2012/04/18 : CIA-RDP78-03066R000300080001-9 M

_ | SECRET
-~ NO FOREIGN DISSEM

«184-

2. Svitch on the 5upp1y Source of the rotory cawerter
the rndio statien, '

Press the buttan "1 on the control desk of the radie :
tion and press the button "R" on the steering coluw of the
lot. When the tronsmitter is tuned, the pointer of tic Tiedc
strength indieator, pliced in & distance of 8§10 m fron the
tenna of the rodio otation, should show n deflicctien of 40 t
divisions of the scnle. The measurement must be performed wi
the antenna cf the indiecator in vertien: positiaon on tne rig
sida of the acroplana,

3+ Check 211 other channels, If the deflection ¢ the 1
cator are too small on any of the chamnels, it is DeCOnsSary -
check the tuning of the chamnels,

4. By saying separate words into the laryngophorc:, ches

' " the correctness of the modulation circuits and of the cirewit
r for receiving the own signol.

Tuning of the radio station,

1. Check on the control desk of the radic astatios the pc
tion of the buttons and of the switch "1 - 2;'. The chxvmel ss
tor buttons should be switched off and the switch "1 ~ 2* in
o sition "1", Comnecct the telephones and thelaryngophaws %o th
: ' corresponding sockets on the navigator’s right paonel. Iut the

' switch of the navigator’s telephone set into the position GR.
The switch "Commond - 1iason” in the pilot’s cabin sheuld be ¢
Position "Commwna®,

| 2. Take off the 114, covering the mechanism for tuilng th
TFeceiver and tronsmitter per distanco.

3. Take off the cbvering caps from the conhectors i,
F=106 of the trnsmitter, and F-206 of the receiver, ané commes
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to them the corresponding citles ron blotk I.

4, Inoert the corresponding crystals inte the sockot
the receiver and transmitter. Insert the erysials in thee
of the sclected ircquences;. e.g. the lowest fro.cirncy eor
to the first ch:unnel, the largest frequency to *hL: fourth
tion,

5.5witch on the supply sources nnd the radic station

6. Put the switch “Rec.-transm."/on the bleek "I im
tion "iranom."/ ond press the button 4% en block *I”.

7. Push the button "Release™ on the transmitizr and
by 1-2 revolutions the small upper inobs ¢ the trinamitte
ing elements. Put the knobs intc the posit‘io;m cerrespondin
the chosen frequency.

g, Pross the btutton "1 on block "I" cnd put tae swit
pecition “"Tripler®,

- ' 9. By rotating the first transmitter tuning !mst fram
- . left, obtain the largest indication of the milli mpere mot:
.- block "I";

10. Put the switch of the block "I" into poazvion "
tor output™ and, by rotating the sacond transamitics tuning
obtain the lr\rgqst indication of the millismpere siaer on b
S "I®,

1l. Put the switch of block "I" into positice “Antenmn
and by rotating the third tuning knob obtain the 1-rgest in
tion of the milliampere moter on block "I*,

12, Tune the chammel exactly according to the lorgoest &
ention of the milliompere meter on block "I", by siightly tu
ing the second and third tuning knob.

. 13. Preso the button cerresponding to the sesond o mne
and tune it as cshown in points 8-12,

G bt it B b e LA
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14 annloie 1ly tune the 3rd nd 4th chinnei. Whnr
the chhnnels, it is -~bcolutely nerenc.ry to owiich: on th
in the order of ‘their numbers.

15. Proas the button “Relense” nnd tighten the skl
of the tuning clements,

.16. Checl: the correctness of the tuning of ~il cham
slightly rotating the tuning knobs to this o the ather ¢
vhen the tuninz 13 correct, the rotation of the knobs ret
in a decrocase of the indication of the nilli~apor mrter
hlock "I". If the indic~tion of the instriment in:renses
the knobs are turned, the channcl is detured.

For tuning the detuned charmel it is necessuy to B
the button of the preceding chwnel. If, e.g., i1 is nece
to tume the secconmd chanael, chmnel "1" must be s:lected
first, thea the button "Release” is pushed, the 33711 Xno'
v . . } looscned nnd after this the sccond chamnel is switched an

) . tuned s describ:d above..If chunnel “1% bos to ba tuned,
. - nel 4 has to be switched on -t first, ete.

v17. after tuning the transmitter disconnect frem its
nectors the czhle F-101 from block I ond connect ta~t eabl
the connector F=201 of the receiver. '

18, Put the switch "Rec.-Transm." on block *i* imto p
tion "Rec.” =nd uelect the chounnel 4. )

19, Press the button "Relonse™ ~nd lrosen th: seall ke
by 1-2 revolutions. '

20. Press the button of channel 1, put the switch an't
*"I" inte the position "Crystnl® .'md>by rotating <he first 1
tunin; knodb obtain the lnrgest indication of the aillimper
ter on dlock "I".

to 2. Put the owitch on block "I into position “Heterod

\ , e .
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nl by rot:tin: the secconn? tunin- ok o the ~eofve
the 1urgest indic tion of the milli Tptre metvt 5° ble

22. .Slightly turn one after other by boilk she tur
of the receiver, nad tm:‘n éx:.-.ctl;,' <ecoprding the I rges
in the telephonc:, The switch "Squelch® on the raceive
be 'in the position "Off*.

23. In the s~me w~y tune ~)1 other three cronnels
chinnels have to te tuned in the order iy 24 3, 4.

24, after huving tuned the 4th channel press the }
lease® and tighten the small knobs of the tus ing elemar

25, Check the corrcetneas ef receiver tuning om al
nels by slishtl; turning the tuning: knobs to this op th
side. When the receiver is correctly tuped, the noise L
lephone will deerease when the lmobs are turned. If the
the receiver output increases on the sepirote tl.nnels v
tuning knobs are slightly rotated, the ehamne® is not eoc
tuned, and nceas tuwing. For taning the detiuncd thamnel
Nocessary te press the button of the preceding chomnel,
the button "Release™ to loosen the small tunirg alemont
to awitch on the desired channel and to tune it as descr
After the tunin> press the butten "Relcasc™ apd :ightan -
knobe,

26. After tuning the receiver chock the eperntion of

squelch, Vhen the switch "Squelch™ is in positia. *On* th

receiver noise should not be heard in the telepbores,
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COUTZN™S:
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3/ Transmitter 8000000000000 crtonersrerenBBbr s rEr e
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10/ Cutline characteristics of receiving
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11/ Cormund radio set RSIU = MM vuceevnscansseovnnnon
» 12/ Outline churuscteristics of radio set RSYI-3M ...
i e 13/ anterna ASS™) seeeesascesecoccncrrernorcricatoses
14/ Outline ch-r..cteristics of antehne ASH5=Y .,..eene
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‘ 16/ Outline chur:cteristics of ARK=5 «.veeeeco-vocasne
- ) 17/ Supprecscd 100D ENLCINA eesesessecscossss-nancsss
: : ' . 18/ RemOLE CONEIOL DOX eeereveccvsssanccncnnssesercons
19/ Junction box of FK~5 and COntrol T'€lAY eess:sce-s
20/ Pover unit of radio unit ABI5 eeeeeveenos . oveme
2}/ Radio altimeter for lower altitudes RVe2 .. ...,
22/ Dynamotor 11 = AM = RV severeevonnncononcn s -2ine
23/ Radio altimeter for high altitudes

- . - type RV-10 L Y N L I L
_ 24/ Instrument 1.nding eQUIPMONT eveese.coessorsamnns

25/ Remote control box and indicator of dis-—
tance meacuring: equipment SD-l seessecnsen-rrrna

26/ Equipment PSBN=M esesceceroscncennonaneness-snsin
27/ Outline characteristics of PSEN-M s.cvesens - soes
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33/ oatline technicnl dotD ececccvev-vevens-nrrasre
34/ Alternating current sSyStofl eceev-ceessc - crzvass

35/ Padio reception disturbances and noise
level meASUrCMONt seessscsscesonosscssscssnanss

36/ Instruction for maintenance and operaticn
of radio cquipment .ec:eevcoccessrvscansrisssnan

37/ Preparation before flight eesecesasssssa-ascomen
38/ Operations after flight eceeeccessoven - -oesvros
39/ Periodical servicing proccduresS c..ves-c.-eseees
40/ Storing of the aircraft in idle eonditier _.....
41/ Automstic radio compass ARK-5 ..e.cessssisensosss
42/ Compensation of the rudio devistion sevesvcncses
43/ The eirplenc intercommunication system SFi-5 ....
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45/ Radio instrument landing system of airplane .....
46/ The radio distaonce measuring set SDe=l ¢...ne-e-os
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PSBN.
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43/ Checking and calibrotion of the system of
communication with OPB sceescnvscssoensecr i svsnane

) : . 49/ Checking and adjusting the bearing chan-
- _ nel of the system of communication with -

the OPB esecevssresanccanenecnnsasccosassssnnsncen
50/ Airplane respondel SRO eeceevecsescoccssa-nsosceas
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T TSm0 25. RecedVer RSTUsIM 4iuiieeiiinseccneesonscnsenes
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. \b . ~. 17. Control desk of the radio staiim RETUM 4.0

18. General view showing the design of the anterma
A‘ICI /As"BI/ ....-‘Itthlii.l.-h-...‘..0..”-..

19. Hermetic lead through piece tersssesersnannans
- ' ' 20, Receiver of the ridio compass ARK=S ....ooeeoe.

21. Suppreassed loop .ntenna tessensrentsssssmemanns

<2, Renote control box $scscsscrseronsnssrranananas
23. navigator’s bearing iNA1Cator veesse..esesesees
24, Pilot s beAring INALCALOr seeeneevescecseonsans
25+ Lood through INSUIALOR u..cceeeeeesesn.rocosess
26, Mounting alagram of radio compess ARE-3} ..eceae
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fig.ho: 7 baze
<7, Seni-mounting diagram of radie €ONP13IS ARK=5 ace.ee 47
26. Diogram showing and conncction and loc ition
O DIloCks RV=2 tueuvusrnrnssnsescssncnsnosnannnirnn 44
.. 29 Tran3eeiver RV=2 teuuissecrsesnccsnnsssencnacensanse 45
30s ANtennh V=2 vervevrvenscssecnnncnenssenssaennense 47
31e Indicator RV=2 cevseevsssesssnssescscscncoacsnnonne | &a
32. Diagram showing connections and locatiomn
Of DLOCkS RV=10 sevusesesvocssencnnsascnnsasssssncs 4
3. Tronsceiver RV=10 secerececencnccssnancennossnnnses 43
34, Indicator RV=10 eeecrenceenrsacsssaccenncanannsnces  3i
35. Diagram showing connection of blouks KRPF
aNd GRP-2 cessenesesssssecncosasonsccornsconsncnnce 33
36, Rodio Bpparatus SChOME =eesecececcscovonssnscnasscas i
) 37. Receiver KRPF seocvosovenoncencsasaacecsnncsoncnccs  Iu
38. localizer receiver 5lot antenNB cevecscesccscessa-ee 30 .
39. Hatching UNIt eevssescsseccsacnsasosecasnacaannnces 37
40. Receiver GRP-2 ..................................»».. »
v‘ V 41, Gide path ONLEINA seeesecsecercocncconansncannanss O
42, Indicator PSP=4B c..ucvcsisnssercsorccscsancancares 81
) 43, Control element ettt tetstersssracnarscnonssrresnnne | D€
44. Dingran showing connaction of blocks URP-48P ...... 53
45, Receiver MRP-48P Gneseesstsessrvsenbrrersbosnennnre O
' 46. antenna for mounting into the mselago esenconences 55
- 47. 51nalling DlOCK sesetsrsesevesssancsarassscasanass O)
. 48, Diagram showing connections and locations |
OFf D1ockS SD=l sevcsssctscsncncsccncrnsrancocscanses ab
49. Transmitter SD=) cevesesscsccasccsnecavrnonsrcassenn &Y
50s RECCAVAr SD=1 sesesneescccrcencesacccnnscascencanns - G T
51. Control PINCL sueeersecsssnsccansssssonconncncesnns . Jis
520 cevnteitetittnittiniicetetincecncncncsacannsnensans I3
. 53« Transoitter PSIN-H ooevecicenenccocecneomonsancnnee O
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Fir.No: Pay e
54, antenna PO seecevercecacnnsosssncsacsaasssa-s B
55, Responder PSBN=M sqvessucereevesssossevesnsasssass O
56. Supply block PSBN=M ¢evveecesscvsvnvsravacssrense 5
57+ Azinuth stobilizing block PSHN-M seseceseccscarss G
50, PiT indicator tube PUBN-M .veeescesossensscccanss B
5%. Calculator PSBN=If sececsssevnoscoscrrsscescosenne Q-
60. Scctor searching panel seesecssesvesscecsrsvcsnes B
61. Converter control PONCl c.secscessessassssemsenss -Six
62, AIr SuCtiOD sssevssscsscesscccrsrsccssanssssasnes 87

63. Block of commmication with OPB=68I sveecccecoses 87

. . 64, Calibrating panel of block of commmication
e - R . with OPB-6 ar B R E000COETIENIEB NP IEB RSP EDERED 8z

65, Diagram showing connection and location of _—
blocks SRO caeesncsesscscsscscecscncasnassvecnoses I

; : 6%, Trongceiver SRO ccececsseevessssconsssecrscnnsess I
A4

' 68, Code panc) SRO csesvesccncsosinscasasassrrsncsass 93

V 69. Inertin switch SRO ceeccesrssccsscnscsnscessacosss g3

70, Diagram show: ' connection and location i
; of blocks SPU- L Y Y R R Y 94’

NN, Telephone 86t STU=5 secesseessssesossnscsssconsen I3

72- L R N N Y Y RN Y Y NS Y lx

. L ) 73. Circuit for checking the SPU~5 by means )
. .. of the instrument KSR-1 esovecssosessTPEIOIEIRIIY Ao

74, Diagram of connection of clements of DME sssesees 235
75. Circuit for checking the”operation of the IMB ... 147
76. Circuit for checking the operation of the DHE ... 142
77, Diugram of connection for determin the

error of measurcment of the radio sesvesosces dim
. 78. Connection for checkin; the transmitter powsr ... 134
Lo 79. Connaction for determining the receiver
sﬁnsitivity 0000000000060 PCRIPINPIERTIIOITERIEROTY 154
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